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Only 


your imagination can 


limit the application of Comtal’s new 
Vision Ten/24 Image Processing System. 


Whether you're exploring the outer regions of 


space or exploring for oil in some remote area 


of the world, Comtal’s new Vision Ten/24 is 
the only digital image processing system that 
processes and displays 
1024 x 1024 high resolution 
images with a clarity never 
experienced before in im- 
age processing. It’s a pow- 
erful tool for interpreting 
and analyzing images for 
such diverse applications 
as LANDSAT, meteorology, 
Seismology, graphic arts, 
earth resource management, medical imag- 
ery, or something only you know about. 


Four times the resolution at 30% lower cost. 
The Vision Ten/24 is the only image 
processing system capable of process- 
ing and displaying images at a 1024 x 
1024 resolution in real time (1/30 sec- 
ond) with a 40 MHz video output rate. 
That's four times the resolution of the 
industry-standard 512 x 512 systems. 
With it, whole new worlds open up. Inter- 


— you 
Sha 


pretation and analysis become more precise. 
Best of all, the basic Vision Ten/24 — 
price is 30 percent less than 


Our previous 1024 x 1024 iat ac. ey 


system because of our 
design and manufactur- 
ing refinements. Giving | 
incomparable — 
price/performance. 
Building block 
flexibility. x 
Our modular design craic with the 
architecture of the Vision Ten/24 gives 
you flexibility along with easier system 
upgrades._You can increase video paths, 
memory size or processing power by simply 
ema modules. Making the Vision Ten/24 
. .. able to keep pace with your 
image processing require- 
ments. In addition, the 
system can operate as a 
Standalone image proces- 
sor or can be interfaced 
to a variety of host 
computers. 


COM TAL 


Comtal—a generation ahead in image 


pracensiny, 


»-. Our new Vision Ten/24 is a generation 
_ * ahead of any other digital image proc- 
+ essing system. It’s not surprising since 

our systems have consistently been the 

=. State-of-the-art in image processing. 

: For example, our 512 x 512 systems 

F offer more exclusive features and op- 

tions, and give you more standard 

Z models to choose from, than anyone 

= nee With a decade of experi’ in “ici 

processing and more... 2 

than 600 systems in- 

Stalled worldwide, only 

Comtal gives you the 

leading edge of image 

processing technology. 
Put your imagina- 
tion to work and give 

Comtal a call today for 

afirsthand look atour "= 

new Vision Ten/24. Comtal. a eiidiary 0 B 

3M, 505 West Woodbury Road, Altadena, 

California 91001, (213) 797-1175 
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VERMONT MICROSYSTEMS, INC. HAS REACHED AN AGREEMENT whereby it will 
distribute Precision Visuals software products with its VM-8800 family of graphics 
processor boards. 


MICROPRO INTERNATIONAL CORP. WILL ADD Chartman IBM PC business graphics 
software to its product line, as a result of a multi-year marketing agreement with 
Mosaic Software, Inc. 


TEKTRONIX HAS CREATED a subsidiary venture capital firm to sponsor or invest 
in projects or companies at starting or early stages of growth. Activity is expected 
to focus on technologies developed within Tektronix that are outside its divisions’ 
areas of interest. 


DIGITAL VISIONS HAS EXPANDED INTO EUROPE by establishing an organization to 
promote marketing and support for Business Visions, a comprehensive APL graphics 
system. 


APPLE COMPUTER HAS A SPECIAL PRICING PROGRAM that permits schools to 
purchase products at 50% off retail. The “Investment in Education” program also 
contributes a sixth unit for every five of the same product purchased. 


CANADA’S LARGEST BOOKSTORE, operated by Coles the Book People, has installed 
an Avcor interactive videotex system to help a specialized department sell over 500 
software titles for personal computers. The Toronto manufacturer plans to open 

~ similar departments with other major chains in North America and Hurope: 


LOGETRONICS INC. HAS RECENTLY BECOME an independent goetarias Pphidians of 
DBA Systems. The acquisition of LogEtronics is part of a DBA plan to expand image 
processing applications beyond DOD and NASA and into the commercial industrial 
arena. 


MCAUTO HAS SELECTED the Evans & Sutherland PS 330 workstation as the pri- 
mary graphics component in its R-100 workstation, designed for robotic simulation 
and plant design applications. The PS 350 will also be used by McDonnell Douglas 
Aircraft in conjunction with its CADD system. 


THE IBM PC WITH A LAN IS TOO EXPENSIVE to be used by more than a fraction of - 
the office work force, according to a recent study (#1512) from Strategic Inc. A more 
competitive approach is offered by multi-user, multi-processor suppliers, says the 
research and consulting firm. 


CONTROL DATA CORP. HAS FORMED a computer-integrated manufacturing division 
for the development, management and support of all the company’s CAD/CAM 
products. 


COMPUTERVISION CORP. HAS SIGNED an agreement with DIS/ADLPIPE Ine. ~ 
whereby DIS and ADLPIPE engineering analysis and data management software 
packages will run on CDS 4000 Series CAD/CAM and CAE systems. 


BPI SYSTEMS, INC. PLANS TO ACQUIRE Business & Professional Software, Inc., a 
producer of microcomputer graphics software primarily for the large corporate envi- 
ronment. B & PS software is currently distributed by IBM, Texas Instruments, Apple 
_ and Wang. 


SYNERCOM HAS RECEIVED $8.4 MILLION in new equity funding which will be used 
for R@D and to increase customer service. 


2 COMPUTER GRAPHICS WORLD FEBRUARY 1984 


st 


< ag eee y 3 . - be 
ne rey 
e a3 en 2 a ? ee oe « ate ag ; “> aon gee 
GUNDAEET. seeserge rs rol = Dé --c ise! Wied, gore estar 
ee &: “a 3 
‘ e % yc ae 2 z rs % Yh. ¢ 


2 st eh ben a ¥ 
< oe ae. : sgs2 pes ert ca Bi 
ree a i > e9as “eis 
* 2 


BH a pt a aE ars ee it De. 
aatss? u 
ik “4° BAe * 24 bs tal C24 50m 9, PEAS REREEA ARES +) ¥ 


ty) Hay eyeeiser ceesch capes Ai TITS 
a an geseg es aaa 


VDI NAPLPS 


When the world 

of computer graphics 
required standards, 
the world of standards 
acquired NOVA*GKS. 


NOVA*GKS 
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Computer graphics takes an 
unprecedented step into reality with 
NOVA*GKS™ software from Nova 
Graphics International. 

Years of innovative research 
make NOVA*GKS today’s most 
advanced, full implementation of the 
Graphical Kernel System (GKS), 
the international graphics standard. 
Because of its unique, distributed 
architecture, NOVA*GKS allows 
multiple hardware configurations in 
host, workstation, and microcomputer 
environments. 

A graphics development tool, 
NOVA*GKS makes it easier to 
design and construct graphics 
applications. In a fraction of the 
traditional time. In addition, 
applications using NOVA*GKS 
are totally device independent. 
Even portable. 

To learn more about NOVA*GKS 
and its bottom-line competitive 
advantages, contact us today. We'll 
show you how NOVA*GKS and the 
Nova Graphics International support 
team can pul your products on 


NOVA GRAPHICS INTERNATIONAL the leading edge of an escalating, 


CORPORATION worldwide market. 


“World Standard Software” 
1015 Bee Cave Woods Austin, Texas 78746 USA (512) 327-9300, Telex 767109 
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COVER Mineral deposits of Argentina’s Cerro Galan caldera pseudo-colored 
with the help of a Gould DeAnza IP8500 image processing system 
(see ‘““LANDSAT Imaging and the Study of Volcanoes’’). 


FEATURES 


GRAPHICS STANDARDS FORUM: A SPECIAL REPORT Taking a 
long, hard look at GKS and Core 


NAPLPS: MORE THAT JUST VIDEOTEX The most powerful graph- 
ics code ever developed ? 


THE PHIGS SYSTEM A supplement to GKS 


LANDSAT IMAGING AND THE STUDY OF VOLCANOES Locat- 
ing calderas in the remote South American Andes 


INTEGRATING RASTER AND VECTOR SYSTEMS FOR MAP- 
PING The technologies of digital mapping and image analysis converge 


DEVICE-INDEPENDENT TOOLS SYSTEMS For longterm software 
development requirements. 


SOLVING ENVIRONMENTAL PROBLEMS WITH SATELLITE IM- 
AGING A GIS analyzes JPL’s unmanageably large databases 


DEPARTMENTS 


COMPUTER GRAPHITI 

LETTERS 

VIEWPOINT Barry J. Shepherd, IBM System Products Division 
INTERVIEW Robert M. Dunn, R. M. Dunn & Associates, Inc. 
CAD/CAM Trends in a Fiercely Competitive Marketplace 
BUSINESS GRAPHICS Evaluating Graph and Chart Output 
TECHNOLOGY WATCH KA Design Group 

CONFERENCE REVIEW AutoFact 5 

BOOK REVIEW “Graphics Primer for the IBM PC”’ 
GRAPHIC NEWSFRONT The latest in hardware, software and resources 
GRAPHICS SHOWCASE 

CALENDAR 


THE NEW CHROMATICS CT 4200 


TET TOT PINT EDT I TEA IT wT 


spans herceteter sneer me tionncoree tat oat 


WITH OUR 


YEAR GUARANTEE 


¢ Detachable 64-key 


| 13” precision in-line CRT. keyboard. Optional 
e512 x 512 x 4 Bitmap image, ¢ Optional 1024 x 1024 x 4 92.-key keyboard shown. 
/ 512 x 384 viewable. ; with 1024 x 768 viewable. ¢ Supported by many popular 
¢ No flicker 60 Hz refresh rate. ¢ 2 year limited warranty on all graphics packages. 
¢ 85 characters by 48 lines parts and factory service. ¢ Quantity discounts available. 


alphanumeric display. 


Chromatics 


For full product information on the best price/performance color terminal in the business, contact: 
Chromatics, Inc./2558 Mountain Industrial Blvd./Tucker, Ga. 30084/Telephone: 404/493-7000/TWX: 810/766-8099. 
Offices Worldwide 
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Dear Editor 

I was disturbed by the lead-in to 
the NCGA’83 conference review in 
your October issue. It is inaccur- 
ate, reports hearsay rather than 
fact, and is unnecessarily negative 
in tone. 

First, there were 22,473 badges 
printed for NCGA’83. This “total” 
registration form of accounting is 
the basis on which most shows in 
the computer industry report at- 
tendance figures, and I have per- 
sonally verified badge counts for 
both NCGA and SIGGRAPH for 
the past two years. 

The badge count numbers ref- 
erenced for SIGGRAPH’82 (i.e., 
20,000) are incorrect. The compar- 
ison you seem so eager to draw be- 
tween the two shows could have 
easily been placed on an equal 
footing by using a consistent basis 
for measuring attendance. Sec- 
ondly, the implication that we fal- 
sify or otherwise inflate attendance 
for our shows is deeply disturbing 
to me. The term “disappointing at- 
tendance” is also without refer- 
ence. We certainly would have liked 
attendance to be higher, but 22,000 
was our forecast. The cast of the 
paragraph implies a widespread 
dissatisfaction with attendance. If 
it exists, we want to know about 
it; however, we would also like the 
facts to support it. 

Ellen M. Knapp 

President 

National Computer Graphics 


Association 
Fairfax, VA 


Dear Editor: 
In Bernice Glenn’s article (“Al- 
phabet and Text in Presentation 
Graphics”), which appeared in your 
January issue, a portion of a page 
of the Book of Kells was identified 
as Icelandic rune. These are Ro- 
man letters, and look quite differ- 
ent from Icelandic ones. Besides, 
the Book of Kells is Irish, not 
Icelandic. 

J.T. Sibley 

School of Medicine 

Yale University 

New Haven, CT 


Introducing 
the Whizzard 3355. 
Now you can break the 
speed limit without 
paying the price. 


Whizzard 3355. Meet the Whizzard “i a" 
3355, the newest computer graphics system — iu, a 

from Megatek. Up to 400 thousand vectors 
per second. The fastest high speed perfor- 
mance of any system in its price range, thanks 
to our Graphics Engine” Upward software 
compatibility with every Whizzard. And a 
high resolution color raster display with 

2D real-time dynamic transformations. 

Now you can have the speed you want, 
and pay a lot less for it in the bargain. 

The Whizzard 3355 is a full-function com- 
puter graphics system that cost-effectively 
supports your graphics applications. Espe- 
cially in the areas of mechanical or elec- 
tronic CAD, simulation, or command and 
control. And its RS232C interface, with its 
own 16-bit processor and up to 512 Kbyte 
dedicated local RAM, offloads the host 
computer and allows serial communications. 

he Whizzard 3355’s standard features 
include a 19” 1024? 60 Hz non-interlaced 
monitor, 16 simultaneously displayable colors 
out of a possible 4096, complex 2D graphics 
transformations (rotate, translate, contin- 
uous scale, and clip), and proprietary local 
processor with serial interface. You also 
get VT-100™ emulation, an ergonomic key- 
board, and a host of available options. Then 
there's graphics software. Megatek’s WAND? 
TEMPLATE? and a wide variety of third party 
application packages, too. 

The Whizzard 3355. High-speed perfor- 
mance, and true cost-effectiveness. 

That's Megateknology. 


Se8 MEGAIEK 

That’s aaa 
lg ; ia 
Megateknology. 


World Headquarters - 9605 Scranton Road + San Diego, California 92121 - 619/455-5590 » TWX: 910-337-1270 
European Headquarters + 34, avenue du Tribunal-Fédéral + CH-1005 Lausanne, Switzerland + Telephone: 41/21/20 70 55 + Telex: 25 037 mega ch 


VT-100 is a trademark of Digital Equipment Corporation 
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The Human Side of 
Graphics Standards 


This month you will find an extensive and, we believe, the most significant 
coverage to date on the topic of graphics standards. Ever since standards 
graduated from being largely an academic issue to a vital part of the com- 
puter graphics scene several years ago, we made a firm commitment to 
serious coverage of the issues involved. We believe that the ultimate resolu- 
tion of the standards “problem” may be the most important single develop- 
ment for users because of the inherent promise of portability and true device- 
independence. 

Unfortunately, what should be a purely logical, analytical issue has taken 
on emotional aspects. The GKS-versus-Core issue has led to internecine strife 
among the proponents of each, with the result that people who might be 
working together to solve a single problem have turned into adversaries 
instead. Pity the poor user who is confronted with a bewildering litany of 
acronyms: GKS, Core, NAPLPS, VDI, PHIGS, ANSI X3H3, IGES. Pity, too, the 
manufacturers who are faced with costly decisions on which “standard” to 
support on their graphics devices. One clear effect of this situation is that the 
concept of standards is being degraded to that of “guidelines” in practice, 
with a wide margin of interpretation possible in implementation. 

Ironically, by the time the various committees and organizations get this 
sorted out, most of the issues could be moot. Advances in VLSI are making it 
increasingly possible to add functionality at the chip level to a degree that 
we can foresee a day in the not-too-distant future where graphics functions 
and communications protocols will be embedded in devices in a de facto 
standard manner The shortcoming of various proposed standards, as they 
are now perceived, will likely be circumvented by VLSI designers. These 
issues are not trivial, and we fervently hope that 1984 will be the year in 
which they are finally put to rest. 


Lundy graphics terminals 


are setting standards because we set 
high standards for Lundy. 


Standards: no other 3D graphics vector work-station delivers more speed or a higher !Q than 
the UltraGraf;™ only our color raster scan display products resolution as high as 1,536 x 1,024 pixels. 
But there’s still another standard you should investigate—the one we set for our company. 


Be careful. The fast-paced world of high 
tech breeds a lot of companies that 
don't survive; five years from now, many 


graphic terminal manufacturers won't be 


around anymore. Which means you 
could be left without service, support 
or enhancements. : 


Lundy: a company 
as good as its products. 

Thats why we think its important you 
know as much about our company as 
our products. We're a high tech com- 
pany thats been able to balance stan- 
dard-setting technology with solid 
business sense—no small achievement. 

Now, don’t take our word for that, 
take Forbes magazines instead. Lundy 


was on Forbes’ Up&Coming List for 1982, 


a select roster of companies that look 
good for the long term because they've 
paid attention to basics: low debt load, 
consistently good profit picture, sound 
management, investment in service, 
support and R&D. 


T5680 color raster 3D UltraGraf “and T5470. 


Lundy maintains the largest service 
infrastructure—52 locations. 

Our graphics terminals feature the 
best price/performance ratios available 
today. 

We have developed a new software 
subroutine package with exceptional 
compatibility. Its 300 functions deliver a 


Mt. Everest, symbolic of aiming high, was generated on the Lundy T5680 raster It offers 16 colors and 136 shades from a palette of 4,096 colors. 
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new high in high powered productivity. 

Lundy continues to invest in ex- 
panded R&D each and every year. Be- 
cause R&D is the name of this highly 
competitive game—and we intend to 
keep setting standards. 


We'll help you 
see more in graphics. 


When you take a close look at our 
graphics terminals, service, support, 
software, systems capability, enhance- 
ments—and our company—you'll 
understand why Lundy can help you 
see more in graphics now and in the 
long term. 

For more information, write: 
Lundy Electronics & Systems, Inc., 
Glen Head, New York 11545, 
or call: (516) 671-9000. 
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LET METHEUS OEM GRAPHICS 


PUT YOU A GENERATION AHEAD 


First we brought you the (2400 Display Controller, 


with 1024 x 768 resolution, 8-bit planes and one million 


pixels/second vector drawing speed. This innovation 
introduced state-of-the-art color graphics performance 
from a single circuit board, providing OEMs with the 
ultimate in reliability, flexibility and price. 


Now, Metheus has moved even further ahead with the 


(1500, first of a new generation of color graphic display 
controllers. 


(1500: New standards in resolution, refresh and 
ergonomics. Still on a single board. 


The (1500 Display Controller sets a new standard in 
graphics display ergonomics, bringing you brighter, 
crisper images and truly flicker-free displays. It has the 
highest resolution available, 1280 x 1024 at 60Hz 
non-interlaced refresh, the rate needed to drive the 
latest LOOMHz monitors. 

(1500's bit-slice processor supports drawing speeds 
ranging from 1.5 million to 120 million pixels per 
second. 

And, once again, Metheus’ advanced graphics 
technology is neatly packaged on a single board for 
exceptional reliability and efficiency. On-board 
signature analysis circuitry and extensive self-testing 


meres 


vl 
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capability ensure consistent, dependable operation and 
fast diagnosis of any malfunction. 

A Writeable Control Store (WCS) feature allows 
OEMs to customize the controller’s instruction set for a 
wide range of specialized customer applications. 

The (2500 is software compatible with 400. And, 
both are supported by Metheus’ Axia™ Graphics 
Package, built around the ACM SIGGRAPH CORE and 
designed to speed and simplify your application 
software development. 


Let Metheus put you a generation ahead of your 
competitors. 


Both the 11400 and (2500 are available as display 
controller or integrated graphics subsystem 
incorporating a high resolution monitor. And both are 
available for immediate delivery in quantity. 

If color graphics are a part of your product’s future, 
you owe it to yourself and your customers to talk to 
Metheus today. 
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Metheus Corporation, P.O. Box 1049, 
Hillsboro, OR 97123, (503) 640-8000 
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MEDS 


Graphics Standards 


A Special Report 


Two significant events are 
scheduled to occur this month 
which will significantly advance 
ongoing efforts to adopt standards 
for the computer graphics indus- 
try: the Graphical Kernal System 
(GKS), a draft standard at the U.S. 
level, begins its public review 
period; and the Association for 
Computing Machinery (ACM) 
Council votes on whether or not 
to adopt procedures for standards 
implementation. 

Given the tremendous impact 
standards will have on the indus- 
try, it is important to understand 
the implications of these two events. 
GKS will be offered for public re- 
view and comment for a period of 
four months, after which the 
Amercian National Standards In- 
stitute (ANSI) committee X3H3 
will respond to each of the written 
comments submitted to it. Peter 
Bono, chairman of the committee, 
indicates that changes may be 
made to the GKS document as a 
result of this review process. Pend- 
ing X3H3 committee approval of 
these changes, the draft proposed 
American National Standard (dp 
ANS) GKS will proceed to the level 
of a proposed standard within 
ANSI. 

ACM’s activities portend to that 
organization adopting its Special 
Interest Group on Computer 
Graphics (SIGGRAPH) proposal for 
graphics standardization devel- 
oped by its Graphic Standards 
Planning Committee (GSPC). This 
proposal, known as GSPC ’79 or 
the Core System, represents the 
first graphics standards develop- 
ment work to have been under- 
taken in the U.S. 

The two proposed graphics stan- 
dards are not technically compat- 


ible. Though president Jim Warner 
of Prescision Visuals believes that 
a hybrid is technologically feasi- 
ble, he recognizes that there are 
deficencies in both proposed stan- 
dards. Proponents of GSPC ’79 
point to GKS’s lack of extensibil- 
ity to 3-D, and its inability to work 
in a hierarchical structure. GKS 


Graphics Standards 
Documents 


GSPC ‘79 - Doc. # 428791 
ACM Member price - $12. 
Non-Member price - $16. 
ACM Order Dept. 

P.O. Box 64145 
Baltimore, MD 21264 


Virtual Device Metafile 
(VDM) 
Price - $20. 


GKS Public Review 
Document 
Price - N/A 
X3 Secretariat: Computer 
and Business Equipment 
Manufacturers Assn. 
33/ First SL, NW 
Ste. 500 
Washington, DC 20001 


NAPLPS - X3.110 

Price - N/A 

American National Standards 
Institute 

1430 Broadway 

New York, NY 10018 


IGES - Doc. # PB 83-137448 
Price - $25.75 
National Technical Information 
Service 
5285 Port Royal Rd. 
Springfield, VA 22161 


proponents point to GSPC Core’s 
lack of language bindings. Jon 
Reed, president of Tektronix and 
Chairman of NCGA’s Technical 
Research and Standards Commit- 
tee, believes that GKS is the su- 
perior standard, principally 
because of its positioning within 
the International Standards Or- 
ganization (ISO). He doesn’t think 

the industry can have more than 
one standard. 

Opinions on how many stan- 
dards the graphics industry can 
support vary widely. It doesn’t 
make sense to have a single meth- 
odology, or standard, for all the 
different graphics environments in 
the marketplace, counters Jim 
Warner. Robert Dunn, GSPC ’79 
co-chairman and former chairman 
an ANSI committee that estab- 
lished X3H3, agrees that more 


continued on page 97 


1C uter Graphics As- 
sociation ( Board of Di- 
rectors voted unanimously to 
pass a series of recommenda- 
tions formulated by its Corpo- 
rate Advisory Board, Technical 
Research and Standards 
— Committee. 
NCGA strongly supports the 
development of graphics stan- 
dards under the rules and pro- 
cedures of the American 
National Standards Institute 
(ANSD, and will actively con- 
_ tribute to the work of the exist- 
- ing ANSI committees and their 
- counterparts within the Inter- 
national Standards Organiza- 
_ tion (ISO). The scope of this 
activity includes computer 


graphics, ergonomics and 


terminology. 
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_ graphics industry in current 


NAPLPS — More Than 
Just Videotex 
ee 
By Howard Goodman 
NAPLPS (North American 
Presentation Level Protocol 
Syntax) is a code for defining, 
storing, and transmitting com- 
puter graphics information. It 
was developed by the Canadian 
government in conjunction with 
AT&T and other computer com- 
munications companies as the 
basis for electronic journalism, 
home banking, and tele-shop- 
ping applications commonly re- 
ferred to as teletext and videotex. 
Corporations like Time/Life, 
Times-Mirror, NBC, CES, 
Knight-Ridder, IBM, and DEC 
are supporting NAPLPS as the 
videotex/teletext standard. This 
has blinded people to other pos- 
sible uses of NAPLPS graphics. 


Five Major Features 
NAPLPS is a graphics coding 
structure with five features that 
make it the most powerful 
graphics code ever developed: 


Compression: NAPLPS code 
typically needs only 10% of the 
space used by other graphics 
codes to define the same graph- 
ics. This means that hundreds 
of pages of graphics can be stored 
on a floppy diskette, and that 


NCGA will also speak for the 


standardization activities, pro- 
viding a unified voice to repre- 
sent the vendors of computer 


_ graphics products and services. 


NCGA will help ensure that 
standards are quickly and 
broadly accepted by promoting 
efforts to have them widely dis- 
seminated and appropriately 
understood. To accomplish this, 
the association will develop, 
support and distribute educa- 
tional materials to explain the 
scope, content and impact of 
current graphics standards 
activities. | 

NCGA will speak for the 
graphics industry in the cur- 
rent workplace legislation af- 
fecting visual display units 


-(VDU’s) and ergonomics. The 


Government Relations Commit- 


NAPLPS graphics can easily be 
transmitted using normal phone 
lines. 


Resolution: NAPLPS graphics 
are resolution-independent. This 
means that when you display a 
graphic created on a low-reso- 
lution system on a high-resolu- 
tion system, the graphic is 
displayed with high-resolution 
smoothness and clarity. 


Standardization: NAPLPS is not 
a proprietary coding structure; 
it has been accepted by major 
computer and communications 
companies throughout the world, 
which means that NAPLPS 
graphics will be accessible by 
many different types of com- 
puter systems. Standardization 
also reduces the price of a 
NAPLPS system. 


Integration: NAPLPS is de- 
signed to be integrated into the 
larger communications network 
through videotape, telephone, 
television signal, and comput- 
erized database. NAPLPS also 
integrates graphics and text. 


Color: NAPLPS includes a color 
look-up table that allows the 
color of any part of a graphic to 
be altered instantaneously. 
These animation and high- 
lighting features make NAPLPS 


tee of the NCGA Corporate Ad- 


visory Board will monitor the __ 


regulatory activities of VDU’s 
by the states and provide input 
to the legislative process by pre- 


senting facts about the position __ 


of the computer graphics 
industry. 

NCGA endorses the adoption 
and widespread use of GKS as 
the first of a family of compati- 
ble standards for computer 
graphics but does not support the 
establishment of competing 
standards. This endorsement 
stems from several factors: the 
draft proposed American Na- 
tional Standard (dp ANS) GKS 


has a mechanism for standard- —_ 


izing language bindings, with a 


FORTRAN binding now in | 
place; the GKS proposal has _—CT 
been the object of extensive, 


widespread technical review; 


very useful to the design 
professions. 


Applications 

Although some of the thousands 
of potential uses for NAPLPS 
graphics can be handled just as 
easily with other coding struc- 
tures, many are not feasible us- 
ing other graphics codes. 


Teleconferencing: Until now, 
there have been two basic types 
of teleconferencing: voice only 
(telephone), and pictures as well 
as voices (television). NAPLPS 
graphics systems, however, al- 
low a third method that com- 
bines the low cost of the 
telephone version with the abil- 
ity to ensure that all partici- 
pants are looking at the same 
presentation material. All that 
is needed is a NAPLPS decoder 
and display at each meeting lo- 
cation, and at least one NAPLPS 
graphics system to transmit the 
graphics. A more sophisticated 
version would have a NAPLPS 
graphics system in each loca- 


tion. 
This type of graphics com- 


munication can be made avail- 
able for less than $2,500 per 
receiving-only location or 
$10,000 per interactive location 
(compared to over $100,000 per 
location for most television tele- 
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conferencing installations). Also, 
NAPLPS code is so efficient that 
ordinary telephone lines can be 
used for graphics rather than the 
costly communications lines 
needed for other graphics tele- 
conferencing systems. 


Business Graphics: Since 
NAPLPS is a very flexible 
graphics code, it can be used ef- 
fectively for general-purpose 
business graphics. A NAPLPS 
chart generator called TeleCalc 
II can create charts and graphs 
automatically. Produced by 
Limicon Inc. of Toronto, this 
system generates four types of 
charts and graphs from Visi- 
Calc files and costs less than 
$5000. Such a system would pay 
for itself after approximately 100 
charts. And, because NAPLPS 
is a video-based code, NAPLPS 
graphics can be put directly onto 
videotape. 


Business Training and System 
Documentation: NAPLPS en- 
ables thousands of pages of com- 
puterized reference manuals and 
self-instruction course text and 
graphics to be stored on inex- 
pensive floppy diskettes. With 
the proper database organiza- 
tion, the same computerized 
manual can serve as both a ref- 
erence and a self-instruction 
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guide. 


Graphic Design: One of the ma- 
jor difficulties facing textile, 
wallcovering, flooring, and in- 
terior designers is how to decide 
on color combinations. Using a 
NAPLPS graphics system, al- 
most any pattern can be ren- 
dered in less than two hours. 
From that point, it is a simple 
procedure to test hundreds of 
different color combinations in 
a few hours. 


Conclusion 

The systems needed to take ad- 
vantage of these and other 
NAPLPS applications are avail- 
able now, and there will cer- 
tainly be other applications 
addressed by other NAPLPS 
systems in the near future. 


Howard Goodman is the senior partner 
of Practical Business Advice. He special- 
izes in operational consulting, including 
computer selection, marketing, and office 
and production procedures. He has pro- 
vided consulting assistance to various 
government agencies and to such com- 
panies as IBM, Coca-Cola, and ITE-Gould. 
Mr. Goodman graduated with a degree 
in Engineering Science from the Univer- 
sity of Toronto. 
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FEDERAL BUDGETS 


RED HOT OFFER. 


GET THE NEW ENVISION 215 


COLOR GRAPHICS TERMINAL 
AND GET COLOR 


ALPHANUMERICS FREE. 


You're in for a nice surprise. Because 
when you buy our new Envision 215 
Color Text/Graphics terminal you'll also 
get color alohanumerics. Free. 


WHAT YOU DON’T KNOW 


What you might not know is that our 
new 215 is a low priced terminal with 
two distinct and very usable talents. 

It's an intelligent color graphics 
terminal which also happens to be a 
high quality color alohanumerics 
terminal. But this didn’t happen 
by chance. 

We designed both capabilities into 
the same terminal for one very impor- 
tant reason. You. And quite frankly it 
makes a great deal of sense because 
now you don't have to buy two terminals 
when you want to create color graphics 
and color alohanumerics. Our new 
215 does both exceedingly well. 


DID WE GIVE OUR 
215 TOO MUCH 
GRAPHICS CAPABILITY? 


Before answering, you should know 
our 215 is the ideal color graphics 
terminal for an amazingly large number 
of applications. 

In business, scientific and engi- 
neering our new 215 tackles complex 
color graphics with aplomb. 

There's actually a good chance 
you'll run out of ways to use our 215 in 
your particular job long before it runs 
out of color graphics capability. 

That's because it’s supported by 
ISSCO, Megatek, Precision Visuals and 
SAS Institute graphics software. 

We also made it compatible with the 
Tektronix® 4014 which means our 215 is 
supported by a host of other graphics 
software packages. 


SHARP. PUNCHY. VIVID. 
COLOR GRAPHICS 


You don't have to be an art major to 
create striking graphics with our 215. 
You can create vivid 8-color graphics 
from a palette of 64 colors. 

The vivid part comes from the 
fact that our 215 has a high resolution 
640x409 display. 

It also Supports vector drawing in 
a 16K x16K virtual address space. All 
of which means the graphics you 
create are sharp. Punchy. And vivid. 

When you need color graphics 
in a hurry, our 215 provides complex 
polygon drawing, vector drawing and 
fill primitives as standards. And screen 
copies are easy because our 215 Is 
compatible with our Envision 430 Color 
VectorPrinter™ 

And there’s more! 


Tektronix is a registered trademark of Tektronix, Inc. 


VT-100 is a registered trademark of Digital Equipment Corporation. 
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Five different line types are avail- 
able for vector drawing. Two character 
fonts are provided. And both fonts 
can be drawn at four different angles in 
16 different sizes. 

If all of that’s still not enough, don't 
forget our 215 is also a very versatile 
color alohanumerics terminal. 


INDEPENDENT COLOR 
ALPHANUMERICS MAKE 
OUR NEW 215 


DOUBLY VALUABLE 


We gave our 215 independent 
memories for graphics and alpha- 
numerics so you can display them 
separately. Or together. 

We also made it VT-100* com- 
patible with programmable soft 
keys and menu configuration. 

You can make characters 
double width and double 
height and display1382. 
column information for .— 
maximum viewing. 4 

You can also mix 
foreground and back- 
ground colors to highlight 
different types of data. 


A ONE YEAR 
WARRANTY ON ALL OUR 
COLOR TERMINALS 


When you buy our new 215 we won't 
forget you. Matter of fact, you'll probably 
want to know more about our entire 
family of color graphics terminals. For 
example, our advanced 230 terminal 
gives you a local display list for inter- 
active design applications. 


Env'sion 


Every terminal we make comes with 
a full one year warranty. 

And because they're fully com- 
patible, you can upgrade from one 
Envision terminal to another as your 
needs grow. Speaking of needs, you're 


going to like the human engineering 

aspects of our terminals almost as 

much as the capability they give you. 
Our 215 for instance is small 

and ergonomically designed with 

a detached compact keyboard plus 

full tilt and swivel convenience. And 

cursor control can be mouse-driven for 

optimum operator convenience. 
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ONE RED HOT OFFER 
YOU SHOULDN'T PASS UP 


We think you'll be impressed with 
our 215. But don’t just take our word for 
it. Pick up your telephone and call us 
about a free demo. Or send us the 
coupon. You'll not only see that our new 
Envision 215 is a great color graphics 
terminal. It's also a great color alpha- 
numerics terminal. Best of all, the 
alohanumerics are yours. Free. 

So show alittle sporting interest 
and take us up on our offer. You'll 
get a red hot demo and a chance 
to buy two color terminals-in-one. 
At a price that makes our com- 
petitors green with envy. Send us 
the coupon or call. Envision, 

631 River Oaks Parkway, San Jose, 
CA 95134, (408) 946-9755 or 
Telex: 176437. 


Display samples courtesy of: 
Megatek and Precision Visuals, Inc. 


OK, ENVISION... “°"*” 
| CAN’T PASS IT UP. 
PLEASE CALL ME 

FOR A DEMO. 


NAME 


TITLE 


ADDRESS 
CITY 
STATE, ZIP 
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IBM interactive image processing 


Aclear look 


below the surface. 


At eye-opening spee 


You get a clearer picture faster with 
the IBM 7350 Image Processing System. 

The 7350 is an interactive color dis- 
play system: you change a variable and see 
the effect, as many times as you need. 
Continuously, so you don't break your 
train of thought. A productivity tool for 
the geoscientist, the 7350 helps to evaluate 
more data in less time. 

The 7350 has extensive image-pro- 
cessing capability along with eight mega- 
bytes of memory. That lets you off-load the 
host computer, yet still get access to all 
host facilities. The 7350 can, for example, 
draw directly on seismic, Landsat or res- 
ervoir data bases to develop and manipu- 
late images. 

It's extremely 
simple to 
integrate a 


ARS 
AN 


7300 into an IBM host system because it’s 
connected just like a standard peripheral. 
And host-computer support software is 
available from IBM, including program- 
ming aids that eliminate much of the detail 
work of image-processing programming. 

The 7350 lets you select as many as 
4,096 separate colors, from a palette of 
32,768 colors. With its large memory, 
processing power, and standard IBM ser- 
vice and support, it’s a powerful system. 
One that pays for itself fast in reliable 
operation, improved analysis, immediate 
turnaround, and increased productivity 
by professionals. 

Ask us for more information, includ- 
ing the details of an eye-opening personal 
demonstration available now in Houston. 
Call Don Saunders at 713 940-2458, or 
return the coupon. 


= ae ee Mr. Don Saunders 
oma IBM, Dept. 68V/558 

PO. Box 1369 

Houston, TX 77251 


Please send me more information on the IBM 7350 
Image Processing System. 


Name Title 


» City State Zip 


Circle 8 on information card 


18 COMPUTER GRAPHICS WORLD FEBRUARY 1984 


STANDARDS FORUM 


GKS Versus Core 


By Thomas Wright 


As GKS enters the public review 
stage on its way to becoming an 
American National Standard, a 
technical comparison with its ma- 
jor rival for attention as an appli- 
cation interface is appropriate. 
With the exception of 3-D work, 
graphics applications program- 
mers will find GKS at least as 
powerful as the Core. In a number 
of respects, GKS has additional 
functionality and clearer underly- 
ing conceptual models. Efforts are 
now underway to add 3-D exten- 
sions to the GKS standard. Con- 
sidering the advances embodied in 
GKS, the resources committed to 
its maintenance, and the work in 
progress to bring out compatible 
standards at various levels, GKS 
is the standard of choice. 

When discussing a proposed 
standard, there is often a quick 
digression from important techni- 
cal questions into the history of how 
a decision was reached and the po- 
litical ramifications that any 
change would have. This is not 
surprising, in that the consensus 
needed to establish standards is 
often difficult to achieve. I would 
like to concentrate on the techno- 
logical differences between GKS 
and Core. Unfortunately, the dis- 
tinction between technological and 
other considerations is sometimes 
not easily made. For example, the 
FORTRAN binding (list of routine 
names, calling sequences, and data 
types) found in GKS is not part of 
the Core standard. This is a differ- 
ence that will continue to exist for 
a variety of historical and proce- 
dural reasons, and it is certainly a 
factor to be considered when com- 
paring the two systems. The con- 


text of this technological 
comparison, then, is the value to 
the graphics application program- 
mer of each system as a standard. 


The Value of Standards 

The foremost value of program- 
ming standards is program porta- 
bility. This is best measured in 
some relative sense, such as the 
ratio of time to transport a pro- 
gram divided by the time to reim- 
plement it in a new environment. 
Programmer portability — the 
ability of a programmer to per- 
form well in a new graphics pro- 
gramming environment — is also 
valuable. 


Dimensionality 

The most obvious difference be- 
tween the two systems is that the 
Core system is three-dimensional 
while GKS is two-dimensional. 
This can make GKS unusable in a 
few application areas and difficult 
to use in some others. In some ap- 
plications, a 3-D system can be 
constructed on top of a 2-D system, 
but this is cumbersome at best. 
Without getting bogged down with 
the history of national standards- 
making bodies compromising on 
the international front, about all 
that can be said is that GKS will 
become a standard in 2-D form and 
that an effort to add 3-D exten- 
sions is now taking place. 


Bindings 

The next most important differ- 
ence to the programmer is the 
presence of bindings in GKS. Both 
Core and GKS were developed in a 
language-independent form. That 
is, semantics were specified as to 


FOR A REFRESHING 
NEW LOOK AT COLOR GRAPHICS 
PUTA GENISCO G2200 IN YOUR SYSTEM. 


IMPELL CORPORATION DID! 


The G-2200 is truly a refreshing 
approach to raster color graphics. It 
combines vivid colors, flicker-free pic- 
ture clarity, and big screen readability 
with high speed graphics and exten- 
sive software support. The result is the 
most cost effective system on the mar- 
ket. That's why Impell Corporation 
selected it as the perfect color graphics 
companion to CAEMIS, their Com- 
puter Aided Engineering & Manage- 
ment Information Services package. 

| Impell is a major supplier of 
computer SehWare ad A aie based management and engineering 
services to the utility industry worldwide. CAEMIS is a modular, three 
dimensional engineering design and data base management system which 
provides simultaneous access for all design functions and on-line access 
to design information. And, the Genisco G-2200 is its window to the world. 

The G-2200 has all the features desired for CAD/CAM, CAE, scientific 
and business graphic applications including built in peripheral support 
for mouse, tablet and printer. It is software compatible with the Tektronix 
4014 and supported by third party software. It will also emulate the DEC 
VT100 for text editing and data entry. 

But the best reason to put a G-2200 in your system is picture quality. 
Up to 16 colors can be selected from a palette of 4,096 hues with a unique 
black matrix glass bringing them vividly to life. Graphics are displayed 
on a big 19 inch screen that is refreshed at 60Hz for flicker-free viewing 
while the 1024 x 792 resolution ensures sharpness and clarity. No compar- 
ably priced system can match the picture quality of the G-2200. 

The G-2200 is available as an attractive, ergonomically designed 
desktop terminal, or it can be integrated in your 
own system as a board or as a controller. What- 
ever the configuration, you can be sure of 
Genisco’s commitment to design and production 
excellence and to on-site support by its interna- 
tional network of offices. 

For details on how the G-2200 can color 
your system, call us for a demonstration. It will 
be a most refreshing experience. 


Ccenisco 


GENISCO COMPUTERS CORPORATION 
3545 CADILLAC AVENUE 

COSTA MESA, CA 92626 

(714) 556-4916 

TWX 910-595-2564 
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the capabilities needed, but no 
syntax was given for any program- 
ming languages. Besides having 
more than enough to do with their 
scarce resources, the designers of 
Core felt that most operating sys- 
tems had editors easily capable of 
converting an application written 
for one implementation of Core to 
another. This has not taken place 
to the extent the designers had 
hoped for. Without the rigor of a 
syntax to stick to, implemetors 
strayed to varying extents from the 
Core specification. For this reason, 
one often hears the term “Core-like” 
in reference to these systems. This 
is not very comforting to program- 
mers seeking to create a portable 
application. 

The dpANS GKS has two sec- 
tions, a semantic section like the 
Core and a syntactic section with 
language bindings. For procedural 
languages such as FORTRAN, C, 
Pascal and ADA, routine names, 
calling sequences and data types 
are specified. (BASIC, a non-pro- 
cedural language, has the graph- 
ics functions as verbs in the 
language standard). The binding 
for FORTRAN is part of the dpANS 
at this time, and work is underway 
at varying levels of effort for the 
other languages mentioned. A well- 
written program should require 
essentially no changes to move 
among different vendor environ- 
ments with GKS. Well-written ap- 
plications will not rely on 
implementation-dependent de- 
faults mentioned in the standard, 
and will strictly adhere to the lan- 
guage syntax. 


Workstations 

The concept of workstations as 
presented in GKS represents an 
advance over the Core because it 
formalizes, in a coherent concep- 
tual model, the notion of device- 
independence popularized in the 
Core. In GKS, the interface be- 
tween device-independent and de- 
vice-specific portions of the system 
is identified. The formalization ex- 
tends to state lists, with the one 
for workstation-independent infor- 
mation called the workstation state 
list. This formalization, along with 
workstation-dependent windows 
and viewports, allows multiple si- 
multaneous workstations. This is 
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a valuable concept in, for example, 
education and simulations such as 
war-gaming. 


Input 

Input is another area where GKS 
has taken a collection of capabili- 
ties identified in the Core and for- 
malized them into a unified 
conceptual model. There are three 
modes of operation for an input de- 
vice in GKS. “Request” mode gives 
the operator the opportunity to ad- 
just the value of the device and re- 
turn the resulting value to the 
application. “Sample” mode allows 
an application to measure the cur- 
rent value of an input device. In 
“event” mode, operator actions cre- 
ate input data that the system must 
preserve, suggesting that inter- 
rupts will likely be involved. 

The class of an input device is 
distinct from mode. GKS supports 
“locator,” “valuator,”’ “choice,” 
“string,” “pick,” and “stroke.” Lo- 
cator, for example, returns a loca- 
tion, while pick returns a segment 
indentifier. 

The Core recognizes only sam- 
ple and event modes. Each device 
class operates in just one mode. 
Request mode is easier to imple- 
ment in many environments, with 
event mode causing difficulties in 
host systems not set up to allow 
interrupt generation by applica- 
tion level systems. Request mode 
is also most easily supported by 
the greatest variety of graphics 
devices. 

GKS returns coordinate infor- 
mation in the application’s units, 
while the Core depends on the ap- 
plication to perform the inverse 
transformation from normalized 
device units to application units. 


Segments 

A segment is a named group of 
graphical primitives. Primitives 
making up a graph, for example, 
include lines, shaded areas, and 
text. Segments give an underlying 
structure to the primitives. In a 
conventional graph such as a bar 
chart, three different segments 
might be the bars, the axes, and 
the legend. In battle simulations, 
two segments might contain a map 
and a pictogram of a war ship. Both 
systems support the concept of a 
window retricting how much of a 


scene is to be viewed and a view- 
port defining how much of the 
viewing surface is to be used for 
the scene. 

There is a fundamental differ- 
ence in the segment capability of 
GKS as compared to Core. For the 
most part, Core supports a camera 
model of viewing objects. A scene 
is portrayed and stored as initially 
viewed. Thus, a partially visible 
segment, such as a warship only 
partially on the map, is stored in 
a clipped form on a Core-based 
system. Both the Core and GKS 
support translation and other op- 
erations on segments. (This could 
be thought of as a departure from 
the camera model in the case of the 
Core.) If the ship were translated 
into what should be a fully visible 
position, only the previously visi- 
ble portion of the ship would be 
displayed, resulting in a rather odd- 
looking, truncated representation. 

GKS has a more abstract model 
of segments, which are stored in 
complete form and clipped at the 
time of display. If a segment is 
transformed from a partially visi- 
ble position to a fully visible one, 
the entire segment is displayed. 


Primitives 

Not surprisingly, the graphical 
primitives available in GKS closely 
match those in the Core system, 
but there are a few important 
differences. 

L]In 1979, when the Core report 
was published, raster technology 
only rated functions presented in 
a “Raster Extensions” section. This 
proposal has had considerably less 
influence on the the graphics in- 
dustry than the Core section of the 
"79 report. In GKS, a CELL AR- 
RAY primitive, oriented towards 
raster devices, is integrated into 
the standard. 

[|] “Escapes” constitute a way of 
allowing an application to ad- 
dress, in an identifiable way, a 
graphics function that is not yet 
standardized. If an application is 
transported, these exceptions to 
standard use are more easily iso- 
lated for removal or modification 
to the new environment. Core has 
an escape mechanism. GKS has 
two, one like the Core’s and an- 
other that routes coordinate infor- 
mation through the active 
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transformation. This is expected to 
be useful for accessing new graph- 
ics capabilities in the rapidly 
evolving hardware industry. 

_] The Core user interface is based 
on the concept of the Current Po- 
sition (CP). The CP is an easy con- 
cept for beginning graphics 
programmmers to grasp. It helps 
to reduce graphics to simply mov- 
ing a pen from wherever it is to a 
designated position and drawing a 
line from wherever the pen is to a 
designated position. Difficulties 
arise as complexity expands. Where 
is the CP after drawing text, or 
filling a polygon? In hardware or 
software? Where is it after defin- 
ing a segment? After moving or ro- 
tating a segment? After input? The 
list goes on and on. Even if the 
authors of a standard manage to 
pin down the answers to these 
questions and the implementors 
carefully obey the rules, there is 
little chance that the applications 
programmers will understand or 
remember these rules. 

[|] GKS does not use the CP. Pri- 
mitives are invoked in single calls. 
This increases program structure 
and readability because data gen- 
eration and rendering are sepa- 
rated. The number of user-level 
routines is reduced. Execution 
speed is likely to be enhanced at 
the possible expense of memory. 


Attribute Bundles 

Primitive attributes (e.g., color, 
dashed line pattern, and text size) 
can be handled in one of two ways 
with GKS. This reflects the differ- 
ing desires of two kinds of appli- 
cations. Consider the generation of 
a conventional graph with two axes, 
annotation, and two curves repre- 
senting different quantities. A sci- 
entist in a research laboratory 
wishes to write an application pro- 
gram to draw this graph. Different 
graphics devices will be used on 
different occasions to display the 
graph, some with color and some 
without. In this environment, the 
scientist does not particularly care 
how the two curves are drawn, as 
long as they are distinguishable. 
Different colors may be used on a 
color device, while different dash 
patterns may be used for each curve 
on a monochromatic device. In an- 
other environment, an accountant 
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might wish to draw essentially the 
same graph. In this case, however, 
one of the curves represents profit. 
Above all else, the profit curve must 
not be red! 

To address these two camps, GKS 
allows both bundled and individ- 
ual specification of attributes. The 
scientist can request that each 
curve be drawn with a different 
predefined bundle. They are guar- 
anteed to be distinguishable, even 
if two workstations are used si- 
multaneously; the bundles are 
workstation-dependent. The ac- 
countant can write (or buy) a pro- 
gram that directly specifies the 
attributes and be assured that 
emotionally inappropriate color 
choices will never be made. 

The Core design does not sup- 
port predefined bundles, so the 
creation of two distinguishable 
curves requires extensive inquir- 
ies into device capabilities in a Core 
environment. 


Metafiles 

A metafile is a representation of a 
picture in a device-independent 
form. The dpANS GKS recognizes 
the need for two types of metafiles 
that are quite different in charac- 
ter. One might be termed picture- 
capture and the other termed ses- 
sion-capture. The Core report con- 
tains a section called a “Metafile 
Proposal.” It is a picture capture 
metafile and can be used to store 
a device-independent representa- 
tion of a series of images gener- 
ated by a Core application. This 
type of metafile is useful for pre- 
viewing pictures on one type of de- 
vice and selecting some of them for 
plotting on another without the ex- 
pense of rerunning the program 
that created them. 

The dpANS GKS references a 
metafile of this type. It is called 
the Virtual Device Metafile (VDM), 
and is being standardized under 
separate cover. Compared to the 
Core metafile, VDM has several 
improvements related to the state 
of the device at the start of a pic- 
ture. This allows for redundant in- 
formation translations, such as 
time selection of area fill tech- 
niques and character quality, as 
well as binary and character 
bindings. 

The concept of a session capture 


metafile is also contained in GKS. 
This allows subpictures to be 
stored, retrieved, and manipu- 
lated. One example application 
would be the creation, storage, and 
modification of a library of sym- 
bols or pictograms. The functions 
needed to support these operations 
are contained in the GKS specifi- 
cation. A suggested syntax for in- 
ternal storage is given as well, 
although this not mandated be- 
cause these metafiles would gen- 
erally not be ported. 


Conclusion 

GKS better serves the graphics in- 
dustry as a standard than Core 
because Core was a contributing 
basis to which improvements were 
added to form GKS. GKS has lan- 
guage bindings and more ad- 
vanced underlying conceptual 
models. There are several techno- 
logical improvements in GKS as 
well. 

Core has served the graphics in- 
dustry well as a pioneering work 
that paved the way for further, more 
rigorous standardization efforts. 
Attempting to formalize Core as a 
standard does neither its authors 
nor the user community a service. 
Efforts are better channeled into 
completing the standardization of 
GKS, VDM and VDI, standardiz- 
ing bindings of GKS in more lan- 
guages, and formally extending 
GKS to 3-D. Then the industry can 
enjoy the benefits of a single fam- 
ily of compatible standards. 
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STANDARDS FORUM 


The Case for Core 


System 


Standardization 


Elaine L. Sonderegger 


It has been almost ten years since 
the Association for Computing 
Machinery Special Interest Group 
on Computer Graphics (ACM SIG- 
GRAPH) formed the Graphic 
Standards Planning Committee 
(GSPC) to develop computer 
graphics standards. The Core Sys- 
tem, developed by that group, was 
first published in 1977 and refined 
and republished in 1979. Shortly 
after the 1979 publication of the 
Core System, the American Na- 
tional Standards Institute (ANSI) 
formed the Technical Committee 
on Computer Graphics Program- 
ming Languages (ANSC X3H3). 
The SIGGRAPH Graphic Stan- 
dards Planning Committee sub- 
mitted the Core System proposal 
to the ANSC X3H8 group and dis- 
banded, so there would be only one 
graphic standards group in the 
United States. 

As with many standards groups, 
it took awhile for ANSC X3H8 to 
get itself organized. The Core Sys- 
tem was adopted as the “vehicle 
for debate,” and a document con- 
taining the textual integration of 
the vector and raster sections of 
the 1979 Core System report was 
adopted as “the working draft.” 
However, ANSC X3H3 did not vote 
to immediately forward the Core 
System to the International Stan- 
dards Organization Working Group 
on Graphics (ISO TC97/SC5/WG2). 
Subsequent discussions with 
ANSC X3H3 committee members 
have indicated that very few mem- 
bers understood that by deciding 
not to forward the Core System to 
ISO TC97/SC5/WG2 immediately 
without ANSC X3H8 refinement 
they were deciding that the Core 


System would not be the basis for 
international graphics standards. 

ANSC X3H8 formed four major 
task groups to investigate partic- 
ular areas of standardization. 
These task groups addressed: a 
smaller, lower level of the Core 
System; a graphics programming 
system for hierarchical picture de- 
scriptions; a virtual device inter- 
face and virtual device metafile; 
and language binding and con- 
formance issues. I believe it was a 
measure of the wide acceptance of 
the concepts and functional capa- 
bilities of the Core System that no 
ANSC X3H8 task group worked on 
the refinement of the Core System. 

The Graphical Kernel System 
(GKS), developed by the West Ger- 
mans, became a work item for ISO 
TC97/SC5/WG2 in June 1980. 
However, it wasn’t until the Fall of 
1981 that the GKS effort was taken 
seriously by the majority of ANSC 
X3H3 members. Even then, GKS 
was not widely accepted by ANSC 
X3H3 members until individually 
settable attributes were added to 
GKS in June 1982. 

In the meantime, the Core Sys- 
tem became widely accepted within 
the U.S. graphics community. 
Textbooks, university courses, and 
short courses all incorporated the 
concepts and capabilities of the 
Core System. Many computer 
graphics vendors began marketing 
Core-like packages, and a large 
user base for Core-like systems de- 
veloped. The Core System became 
a de facto standard, commonly re- 
ferred to as the Core Standard. 


The Status Quo 
GKS is now well on its way to be- 
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coming an American and interna- 
tional computer graphics standard. 
After many rounds of interna- 
tional review and comment, GKS 
has become a good, polished 
graphics programming system. 
However, GKS is limited in its scope 
in that it contains only two- 
dimensional object description ca- 
pabilities. Three-dimensional 
compatibility arguments were, in 
fact, explicitly excluded from the 
design discussions of GKS. 

The early design decision to limit 
GKS to 2-D object description ca- 
pabilities may have made sense in 
the environment in which GKS was 
originally developed, with gener- 
ally less robust graphics equip- 
ment than was typical in the 
United States. However, most com- 
puter graphics equipment cur- 
rently available, at least from U.S. 
manufacturers, includes some 3-D 
hardware or firmware capabilities. 
Many manufacturers provide sup- 
port for their hardware capabili- 
ties with graphics programming 
packages, and many would like to 
provide a standard graphics pro- 
gramming package to support the 
3-D capabilities of their equipment. 

ISO TC97/SC5/WG2 is cur- 
rently considering two proposals for 
graphics programming systems 
with 3-D capabilities. One pro- 
posal is a minimal extension of 
GKS to include 3-D capabilities. 
The plan is to develop the 3-D ex- 
tensions to GKS as part of the GKS 
work item and to standardize the 
extensions as soon as they are 
complete. The most optimistic 
schedule has standardization of 
these extensions lagging GKS 
standardization by two years. If any 
technical problems are encoun- 
tered in designing the extensions, 
their standardization will be fur- 
ther delayed. 

The second proposal is the Pro- 
grammer’s Hierarchical Interac- 
tive Graphics Standard (PHIGS) 
currently being developed within 
ANSC X3H3. PHIGS is likely to 
become a work item at the next 
ISO TC97/SC5/WG2 meeting in 
June 1984. If this comes to pass, 
PHIGS will become an ISO 
TC97/SC5/WG2 work item exactly 
four years after GKS did. It is re- 
alistic to assume that it will take 
another four years for PHIGS to 
reach the level of development and 
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international consensus that GKS 
has achieved today. 

Therefore, the Core System is the 
only viable candidate for a 3-D 
graphics programming standard 
currently available. In spite of the 
confusion and additional short- 
term cost that may result from two 
incompatible standards, namely 
GKS and the Core System, there 
is sufficient need for a 3-D graph- 
ics programming standard to jus- 
tify making the Core System a 
standard. 


Standardization Issues 

There has been much criticism of 
the recent ACM SIGGRAPH effort 
to make the Core System a stan- 
dard. A summary of the major ar- 
guments against Core System 
standardization and rebuttals to 
those arguments follow. 


Language Bindings: The 1979 Core 
System report did not contain any 
bindings of the Core System func- 
tionality to particular program- 
ming languages. There is general 
agreement that the Core System 
would have been even more widely 
accepted today if at least one lan- 
guage binding had been included 
in the 1979 GSPC report. In re- 
sponse to this need, there is a plan 
to add language bindings to the 
Core System report during the 
standardization process. When 
standardization of the Core Sys- 
tem appears likely, language bind- 
ings for the Core System will be 
developed and added to the docu- 
ment as additional parts of the 
standard in exactly the same man- 
ner in which language bindings 
will be added to the ANSI version. 


Portability: No implementations of 
the Core System correspond ex- 
actly to the functional description 
of the Core System contained in 
the 1979 GSPC report. Thus, ap- 
plication programs that run on one 
implementation may not run on 
another implementation of the Core 
System, even after allowances are 
made for different language bind- 
ings. But Core System implemen- 
tations have only been Core-like 
precisely because the Core System 
was not a standard. There was no 
compelling reason for an imple- 
mentation to be exact. In fact, it 
was to a manufacturer’s advan- 


tage to provide some slightly dif- 
ferent features to lock customers 
into their product. If the Core Sys- 
tem becomes a standard, Core Sys- 
tem implementations will need to 
become more exact, and portabil- 
ity will increase. 

It should be pointed out that the 
proposed ANSI version of GKS will 
not provide true portability either. 
One of the differences between the 
ANSI and ISO versions of GKS is 
that the conformance rules are 
weaker in the ANSI version. Man- 
ufacturers will be able to add their 
own special features and pick and 
choose among capabilities pro- 
vided in the higher levels of GKS 
and still be certified as providing 
a valid GKS implementation. 


Existing Practice: The Core Sys- 
tem was last revised in 1979 and 
much has been learned since then. 
Since ISO standards must be re- 
viewed every five years, the Core 
System is almost due for a review 
— even before it becomes a stan- 
dard. However, the Core System is 
the only 3-D graphics standard 
proposal currently available. It can 
either be revised in a year or two 
or be viewed as a short-term, stop- 
gap standard until better 3-D 
graphics standard proposals are 
developed. 


Cost 

Two graphics standards will cost 
manufacturers more to support 
than one. There are the costs as- 
sociated with implementing and 
maintaining a second standard, 
and the cost associated with differ- 
entiating between the two stan- 
dards for potential users. However, 
some of the costs of supporting two 
graphics programming standards 
may be incurred by manufactur- 
ers anyway. Manufacturers of 
equipment with 3-D capabilities 
would, in all likelihood, provide 
some software package that uti- 
lizes the 3-D capabilities of their 
equipment, whether that package 
is based on the Core System or not. 
Manufacturers may need to pro- 
vide additional graphics program- 
ming packages if the limited scope 
of GKS does not sufficiently satisfy 
the needs of their user community. 


Compatible Standards 
I still hope that a single family of 
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compatible standards for graphics 
programming can be achieved in 
the long term. GKS, however, is the 
wrong building block for that fam- 
ily of compatible standards, being 
poorly suited for extensions to both 
3-D and hierarchical object 
descriptions. 
There are several inherent prob- 
ems in extending GKS to include 
-D capabilities. First, the order of 
the transformations is unnatural 
in that the modeling transforma- 
tion (SET SEGMENT transfor- 

ation) occurs after the viewing 
normalization) transformation but 
efore clipping in the viewing 
pipeline. Second, GKS provides two 

indow-to-viewport mappings: a 

orkstation-independent mapping 

called the “normalization trans- 
ormation”; and a workstation-de- 
pendent mapping called the 
“workstation transformation”; 
neither of which easily extends in 
three dimensions to include par- 
allel and perspective projections. 

As examples, if parallel and per- 

spective projections become a part 
of the workstation transformation, 
then the viewports associated with 
these projections must be specified 
in device coordinates such as me- 
ters or raster units—an unaccept- 
able device-dependency for those 
applications where the sizes and 
positions of viewports are dynamic 
and under operator control. Also, 
if parallel and perspective projec- 
tions become a part of the work- 
station transformation, then the 
normalization transformation is 
reduced to just a second modeling 
transformation with less dynamic 
modeling power than the segment 
transformations. On the other 
hand, if parallel and perspective 
projections become a part of the 
normalization transformation, then 
the workstation transformation can 
only be used to display different 
portions of the same view of an ob- 
ject rather than different views of 
the object on separate workstations. 
None of the current proposals for 
3-D extensions to GKS are suffi- 
ciently well developed to be fully 
evaluated at this time. The lack of 
a well-developed proposal is, in 
part, an indication of the difficulty 
of adding 3-D capabilities to GKS. 
Problems with the various propos- 
als have included separate incom- 
patible viewing pipelines for 2-D 
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“GKS is poorly suited 
for extensions to both 
3-D and hierarchical 
object descriptions ™ 


and 3-D object descriptions, view- 
ing parameterizations in which it 
is necessary to move the object to 
change the view, and an upwardly 
incompatible separation of the co- 
ordinate transformation and clip- 
ping specification functions of the 
normalization transformation. The 
most recent proposal being consid- 
ered by ISO TC97/SC5/WG2 adds 
yet another table-driven worksta- 
tion-dependent coordinate trans- 
formation to the viewing pipeline, 
adding to both the conceptual 
complexity and implementation 
cost of the system. 

The problems with extending 
GKS to include hierarchical pic- 
ture description capabilities stem 
from potential conflicts between the 
functional capabilities already in- 
cluded in GKS and the hierarchi- 
cal capabilities to be added. As an 
example, the function INSERT 
SEGMENT copies the primitives 
of a segment previously saved on 
the workstation-independent seg- 
ment storage into the open seg- 
ment. This macro-like capability 
may be incompatible with a sim- 
ple hierarchical system which 
provides only — subroutine-like 
invocation of substructures. 

The current strategy within ISO 
has the work on 3-D extensions to 
GKS proceeding in parallel with 
the work on PHIGS. It is a pipe 
dream to believe that two such si- 
multaneously developed standards 
proposals will eventually result in 
compatible standards. Instead, the 
incompatibilities of GKS and the 
Core System may give PHIGS the 
developmental freedom it needs to 
become a building block for a sin- 
gle family of compatible standards. 

There are many technical func- 
tional capabilities which are in- 
cluded in the Core System as well 
as in GKS. In particular, the Core 
System provides request mode in- 


put, devoting an entire input level 
to only request mode input. The 
Core System also provides prede- 
fined attribute bundles for appli- 
cations that need distinguishability 
rather than absolute attribute 
control, and also supports the use 
of multiple simultaneous 
workstations. 

I believe there are two principal 
reasons for the differences of opin- 
ion on the desirability of making 
the Core System a standard. First, 
people attach different levels of 
importance to providing 3-D ca- 
pabilities in a graphics program- 
ming standard. For those who 
attach less importance to the in- 
clusion of 3-D capabilities in a 
standard, the lack of 3-D in GKS 
is less disturbing, and the overlap 
of GKS and Core System capabil- 
ities is perceived to be more sub- 
stantial. For people who attach 
more importance to the inclusion 
of 3-D capabilities in a graphics 
standard, the overlap of GKS and 
Core System capabilities is per- 
ceived to be less substantial, and 
the need for standardized 3-D ca- 
pabilities is sufficient to justify the 
costs of proposing the Core System 
as a standard. 

Second, different people have 
different estimates of the length of 
time it will take a 3-D graphics 
programming standard to be de- 
veloped by ISO TC97/SC5/WGz2. 
Those who are more optimistic be- 
lieve that ISO TC97/SC5/WG2 will 
reach concensus on a technically 
sound extension to GKS by the end 
of 1984. Those who are less opti- 
mistic believe it will take ISO 
TC97/SC5/WG2 much longer than 
that to develop a satisfactory 3-D 
graphics standard and, thus, be- 
lieve there is a need for the Core 
System as an interim 3-D graphics 
standard right now. 
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From advertising to television production. From the business world to the art world. Everything takes on a new 
dimension with Computer Graphics. 

Never again will you have to rely upon the retoucher, typographer, photo illustrator, mechanical artist or photo 
library, because the system's software incorporates these functions—and more. 

IMAGES®, the computer based artist workstation, is a tool for creating artistic choices, not hard-and-fast answers. 
With IMAGES you can illustrate, airbrush, manipulate colors, replicate picture material or devise layouts in a fraction of 
the normal time. Create with the system or scan-in existing artwork. 

The finished products are available in a variety of Polaroid formats, 35mm transparencies or videotape. 

With Computer Graphics Lab, if you can think of it, you can do it. 3 

Ask about our new low cost artist workstation, IMAGESII®, for a new era of creativity. .. 


and affordability. 


6 
Computer Graphics Lab, Inc. 
The Chrysler Building, 405 Lexington Avenue, New York, New York 10174 (212) 557-5130 
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Tne PHIGS System 


For Application Needs Not Satisfied By GKS 


By Deborah U. Cahn, Eileen McGinnis, 


and Charles S. Seum 


The Programmers’ Hierarchical 
Interactive Graphics Standard 
(PHIGS), a proposed computer 
graphics standard under develop- 
ment within ANSI Technical 
Committee X3H3, is a functional 
specification of the control and data 
interchange between an applica- 
tion program and its graphics sup- 
port system. It is designed to satisfy 
the needs of applications whose 
functional requirements cannot be 
satisfied by the currently proposed 
GKS computer graphics standard. 
Integral to the PHIGS design are 
features that provide for enhanced 
interaction and tighter coupling 
between the application program 
and the graphics system: a high 
degree of interactivity; hierarchi- 
cal structuring of graphics data; 
possibly real-time modification of 
graphics data; support for geomet- 
ric articulation; adaptability to 
distributed user environments; and 
3-D as well as 2-D graphical data. 

Application areas with charac- 
teristics and requirements partic- 
ularly suited to the PHIGS 
functional architecture include: 
computer-aided engineering 
(PC/IC/VLSI design, drafting, 3-D 
mechanical design, facilities de- 
sign and planning, and kinematic 
analysis); control (process moni- 
toring and control, traffic control, 
and active systems management); 
simulation (process, robotics, 
traffic, and weather); and scientific 
(molecular modeling and motion 
analysis); as well as miscellaneous 
applications such as presentation 
slide production, technical illus- 
tration and mapping, and training. 

Realistic image generation and 


Richard F. Puk, 


typeset-quality text production, 
including such capabilities as 
lighting models, shadow genera- 
tion, and reflecting surfaces, will 
not be included in the standard. 
However, the architecture of the 
PHIGS design should allow such 
features to be provided as en- 
hancements by an implementation. 

The standards development ef- 
forts, continuously underway since 
1976, have provided the industry 
with a deeper understanding of 
computer graphics functionality. 
This understanding has resulted 
in the development of the ACM 
SIGGRAPH Graphics Standards 
Planning Committee (GSPC) Core 
System definition and, more re- 
cently, the proposed ISO Graphical 
Kernel System (GKS) standard. 

While the GKS standard is too 
new to provide much experience 
through application use, there are 
several commercial and private 
implementations of Core System 
functionality. 

When applied to the types of ap- 
plications to which PHIGS is di- 
rected, both systems have 
weaknesses primarily in the areas 
of editing and control granularity 
that result in inadequate per- 
formance. 


Functionality 

PHIGS is being designed to inte- 
grate the functional areas of out- 
put primitives, attributes, 
transformations, structured (hier- 
archical) picture organization, 
workstations, and input. Much of 
the functionality in each of these 
areas has been adapted from the 
GKS and GSPC Core designs. 
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Workstations: PHIGS has adopted 
the GKS concept of a workstation. 
Thus, there are four types of work- 
stations, including output, in- 
put/output, input, and metafile 
input/output workstations. Each 
non-metafile workstation consists 
of at most one logical display sur- 
face and its related interaction 
tools. Metafile workstations pro- 
vide for the reading (input) or 
writing (output) of metafiles. A 
standard metafile format, known 
as the Virtual Device Metafile, is 
being defined by ANSI Technical 
Committee X3H3 as an ISO work 
item. This will become an ISO 
standard metafile upon completion. 

Except for input-only worksta- 
tions, each workstation is ex- 
pected to support attribute bundle 
tables for each output primitive 
class, a logical color table, a view 
table, and a workstation transfor- 
mation mechanism. The values in 
the tables and workstation trans- 
formation may vary between 
workstations. Indeed, each work- 
station, when “opened,” is initial- 
ized to values specific to that 
workstation and contained in a 
static workstation description table. 


Structured (Hierarchical) Picture 
Organization: Geometric data in 
PHIGS is grouped into structures. 
Structures are composed of ele- 
ments consisting of output primi- 
tives, attribute and modeling 
transformation specifications, view 
selections, invocations of other 
structures, and labeling and pick- 
ing information. The topology of 
the hierarchy created by imbed- 
ding structure invocations within 
a structure definition is known as 
an acyclic-directed graph. Acyclic 
refers to the fact that a structure 
may not be defined which invokes 
itself either directly or indirectly. 
An important and powerful ca- 
pability of PHIGS, which is lack- 
ing in other graphics standards, is 
the ability to edit structures by in- 
‘| serting and deleting structure ele- 


ments. This means that the control 
_granularity of structure mo 
tion is the same as the = ETO 


pr ote e topol- 
ogy of the structure hierarchy will 
change dynamically whenever 
structure invocation elements are 
inserted or deleted. This capabil- 
ity to edit any and all aspects of a 
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Figure 1: 
Hierarchically 
composed 
picture of a 
single root, 
FOREST, is 
composed of 


Figure 2: Two 
root structures 
are now 
displayed; 
FOREST and 
SICKTREE. 


Figure 3: An 
autumn scene 
is created by 
replacing the 


Figure 4:A 
winter scene is 
created by 
deleting the 
invocations of 


three TREE 
structures, 
each consisting 
of a trunk and 
seven LEAF 
structures. 


color attribute 


applying to 
leaves. 


the LEAF __ 


structure from 
the TREE 
structure. 


structure definition is different 
from GKS and the GSPC Core 
System, in which only a limited 
number of segment attributes are 
modifiable and only entire seg- 
ments may be deleted. 


Structures are nomimated for 
display iu “posting”. har to se- 
lected_workstations. However, the 


structural data is conceptually 
workstation-independent. During 
the traversal of posted structures, 
the structure state is saved prior 
to invoking a lower-level struc- 
ture. This state is then restored 
when control returns. In this man- 
ner, structures can modify attrib- 
ute and transformation values 
without affecting their parent 
environments. 


Archiving: One functionality com- 
mon to many in the constituency 
is the need to construct picture li- 
braries of commonly used applica- 
tion-related symbols and picture 
elements. To preserve structures 
and structure networks that have 
already been defined, PHIGS pro- 
vides an archival mechanism that 
can store structures in archive files 
for later retrieval. 


Output Primitives: The PHIGS 
output primitives have largely been 
adopted from GKS. They include 
polylines, polymarkers, text, fill 
areas (polygons), and cell arrays. 
The GKS Generalized Drawing 
Primitive (GDP), which can be used 
to implement various types of 
curved lines and other non-stan- 
dard geometries, is also provided. 
Additional output primitives, pol- 
ygon sets (allowing filled regions 
with holes or multiple parts) and 
cell run arrays (cell arrays defined 
by run length encoding) have been 
provided where GKS was felt to be 
particularly lacking. Additional 
primitives, such as a new text-like 
primitive which would provide an- 
notation capabilities, are under 
consideration. All output primi- 
tives are structural elements and 
are provided in both 2-D and 3-D. 


Attributes: In PHIGS, as in GKS, 
attributes may be specified either 
individually or by bundles. Con- 
ceptually, attribute specifications 
are workstation-dependent if se- 
lected by bundle, and workstation- 
independent if selected individ- 
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Follow the Leaders! Specifv Benson Plotters... 
For Your CAD/Manufacturing System 


Benson is a leader in computer graphics 
hardcopy technology. 

Example....we introduced the patented 
Quadrascan™ electrostatic writing head 
which utilizes four offset rows of writing 
stvli instead of the conventional two. This 
development makes it possible for Benson 
to offer the only true metric output (100 
dots per cm or 254 DPI) from an electro- 
static plotter. 

Our Quadrascan technology also made it 

ossible for Benson designers to create the 
9600 SupraScan™ Series, the world’s first 
electrostatic plotters with 400 dots per 


inch (160,000 dots per in’) resolution. 
When we combine the resolution avail- 
able from Benson with plotting speed (up 
to 4 IPS), technical performance, reliabil- 
ity (in excess of 3000 hours MTBF) and out- 
standing service, worldwide...it pays to 
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ually. In either case, they are 
structure elements. Visibility and 
highlighting, however, are attri- 
butes allowing only individual se- 
lection of values to provide precise 
control over each output primitive 
in the displayed image. 

Both attribute selections and 
assignments of values from the 
bundle tables are bound in the re- 
spective primitives during the 
structure traversal process. This 
differs from GKS, where attribute 
selections such as table indices are 
bound to primitives at the time the 
primitives are defined. Binding of 
attribute selections at “display re- 
fresh” time significantly enhances 
the dynamic nature of PHIGS when 
used in conjunction with the 
structure editing capability de- 
scribed earlier. 

During traversal of a structural 
hierarchy, attribute values are in- 
herited from parent structures un- 
less another value is selected from 
within the child structure. Root 
structures inherit their attribute 
values from a pre-defined set of 
system default values. Therefore, 
as the hierarchy is traversed, data 
elements are encountered and pro- 
cessed. When an attribute selec- 
tion element is encountered, it will 
be used for all appropriate primi- 
tives that are subsequently en- 
countered down the traversal, until 
another attribute selection of the 
same type (e.g., polyline bundle, 
index) is encountered. When the 
end of a structure is encountered, 
causing a return to the next higher 
level, the attribute selection val- 
ues are returned to their last val- 
ues at that level. Conceptually, the 
attribute state is maintained in a 
stack which is pushed prior to a 
structure invocation and popped 
upon return from the invoked 
structure. Hence, structures are 
defined so that attributes are as- 
sociated prior to invoking the 
structure. The structure may then 
be invoked from several parent 
structures with different attri- 
butes being associated each time. 
For example, in a structure con- 
taining only polylines, the polyline 
color attribute (perhaps red or 
green) to be associated with the 
polylines in the structure would be 
inherited from the environment 
invoking the structure. 


36 COMPUTER GRAPHICS WORLD FEBRUARY 1984 


Transformations: PHIGS supports 
three basic types of transforma- 
tions: modeling, viewing, and 
workstation. Modeling transfor- 
mations relate various parts of a 
picture to the total picture coordi- 
nate space (world coordinates). 
Modeling transformation specifi- 
cations are structure elements in 
the form of 4x4 matrices and are, 
thus, workstation-independent. 

At any point in a structure net- 
work traversal, the modeling 
transformation state of the struc- 
ture currently being traversed (i.e., 
the child) is called the local mod- 
eling transformation. The trans- 
formation state of its parent is 
called the current global modeling 
transformation. Whenever a sub- 
structure is invoked, the current 
local modeling transformation is 
composed with the current global 
modeling transformation to form a 
global modeling transformation for 
the grandchild. Then, a local 
transformation is created for the 
grandchild consisting of the iden- 
tity transformation. Subsequent 
modeling transformation specifi- 
cation elements only affect the 
grandchild’s current local trans- 
formation. The grandchild’s global 
transformation may also be re- 
placed, if desired. The coordinates 
in the output primitive are trans- 
formed by a composite modeling 
transformation consisting of the 
concatenation of the current global 
transformation with the current 
local transformation. 

Viewing operations in PHIGS are 
workstation-dependent. A table of 
valid viewing operations is main- 
tained in each workstation. View- 
table entries contain a 4x4 view 
transformation matrix which re- 
lates the viewer to the world coor- 
dinate system. For convenience, 
utility functions are provided which 
may be used to create a view ma- 
trix from familiar viewing param- 
eters such as the view plane normal 
and view reference point. Also 
contained in a view-table entry are 
the projection type, window and 
viewport boundaries used for clip- 
ping and shielding, a shield acti- 
vation flag, and input and shield 
priorities. The view-table element 
to be used when processing output 
primitives is specified by a view 
selection structure element. Thus, 
from a single structure database, 


it is possible to display separate 
views of a structure on each avail- 
able workstation. 

After transformation through the 
viewing operations, coordinates are 
in the form of logical device coor- 


dinates (LDC). A_ workstation- 
dependent workstation transfor- 
mation, like that of GKS, then se- 
lects a subset of LDC space 
indentified by the workstation 
window and maps it under uni- 
form scaling to the subset of the 
physical device coordinate space 
indentified by the workstation 
viewport. 


Input: PHIGS supports the GKS 
input model. Thus, six logical de- 
vice classes are provided: locator, 
stroke, valuator, pick, choice, and 
string. Devices in each of these 
classes can be accessed in any of 
three modes. In REQUEST mode, 
an application program asks for 
input and then waits until the op- 
erator has signaled completion of 
the input operation. This is anal- 
ogous to a FORTRAN-formatted 
READ function. In SAMPLE mode, 
an application program asks for the 
current measure of a device that is 
returned without operator inter- 
vention. In EVENT mode, input is 
placed in a queue by the operator 
at his convenience. Items on the 
queue may then be retrieved at the 
convenience of the application 
program. 

As in GKS, fuunctions are pro- 
vided to initialize the logical input 
devices, control the access modes 
and echo mechanisms, and re- 
trieve the data. In PHIGS, the pick 
devices have been augmented to 
return structure path information 
and to allow more powerful filter- 
ing of the pick operation through 
specification of pick classes ac- 
cording to application program re- 
aie ici it is possible to 
tell P s that 
have some me characteristic 

r that are members of some other 
application-defined group. For ex- 
ample, the applieation program 
e some of the classes to in- 
dentify primiti the material 
used to construct the object repre- 
sented bythe primitive. This would 
then allow the application to de- 
fine a pick operation in which only 
plastic objects can be picked or in 
which all objects except those made 


If you could personally test a 
KEL graphics terminal or printer 
—in your own office, on your 
own applications—you would 
discover a presentation so 
remarkably sharp and clear 

it leaves virtually nothing to 

the imagination. 


You would also discover a 
product that offers exceptional 
performance at a highly 
competitive price. One that’s easy 
to use. Reliable. Versatile enough 
to handle the most demanding 
business, engineering, scientific 
and medical applications. Fully 
compatible with standard 
industry software such as PLOT 
10, DISSPLA and TELL-A- 
GRAPH. And readily integrated 
into your OEM or end-user 
system. 


Tektronix and PLOT 10 are trademarks of 
Tektronix, Inc. DISSPLA and TELL-A-GRAPH 
are trademarks of Integrated Software Systems 
Corporation. DEC and VT100 are trademarks 
of Digital Equipment Corporation. 


KEL J1000—Series graphics 
terminals are available with the 
J1014 14" monochrome display, 
the J1014C 14" color display, and 
the JI019C 19" color display. All 
KEL terminals offer the economy 
of raster scan technology, 
Tektronix 4010/4014 and DEC 
VT100 emulation, and 1024 x 780 
screen resolution. They also 
include as standard features, 

such non-standard capabilities 
as conic generation, area fill, 
selective character and vector 
erase, menu set-up mode, and 
built-in interfaces for a digitizer 
tablet and hard copy device. The 
4120 Printer produces hard copy 
directly from any KEL terminal. 
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Model J1014C Color Display 


The KEL Model 4135G Printer 

is designed for applications 
requiring the production of 
superior graphics and high- 
quality text. A high-speed impact 
printer, the Model 4135G 
operates, through its RS232 I/O 
port, as a remote printer/plotter. 
The Model 4135G accepts PLOT 
10 commands, generates and 
prints alphanumerics and 
graphics at 2300 dot-rows per 
minute with 160 dot-per-inch 
resolution. In its line printer 
mode, the Model 4135G produces 
alphanumerics at 120 lines per 
minute. 


Model 4135G Graphics Pnnter 


KEL Graphics. So explicit we suggest you 
discover them in the privacy of your office. 


Please use this magazine's reply 
card for more information, or 
contact KEL directly. We'll be 
glad to arrange a no-cost, no- 
obligation trial for qualified 
prospects. Call us now to 
discover—in your own 
office—how truly impressive 

a KEL terminal or printer is. 


<Ke> KEL, INC. 


400 West Cummings Park 
Woburn, MA 01801 

(617) 933-7852 

KEL, INC. is a subsidiary of Kanematsu 


Electronics Ltd., one of the leading 
Japanese suppliers of computer products. 
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of wood and copper can be picked. 


Inquiry: Functions to inquire all 
aspects of the PHIGS state will be 
provided. These functions provide 
for extracting information from the 
PHIGS implementation, including 
the characteristics of the individ- 
ual workstations. As mentioned 
earlier, the inquiry functions will 
also allow retrieval of the contents 
of PHIGS structures. It will not be 
possible, however, to inquire the 
current state at a point within a 
structure. This is due to the asyn- 
chrony between the definition of a 
structure (under application con- 
trol) and the traversal of the struc- 
ture (under PHIGS control). 
Conceptually, these two activities 
can occur concurrently and 
independently. 


Other Considerations 

The PHIGS design is not yet com- 
plete, and other topics may be added 
as the development proceeds. Sev- 
eral aspects of the functionality are 
under discussion, including text 
primitives and direct binding of 
input devices to structure ele- 
ments. In addition, some features 
already mentioned are subject to 
modification before PHIGS is 
approved. 


Text Primitives: There are two as- 
pects of text primitives under dis- 
cussion. Currently, the PHIGS text 
primitive is identical to the GKS 
text primitive in which the text 
extent (the space occupied by the 
text string) is computed from text 
attributes. This makes the text 
primitive the only output primi- 
tive whose extent is not fully de- 
fined by the primitive. Instead, the 
text extent must be computed from 
the current attribute settings. The 
hierarchical structure which is an 
inherent part of the PHIGS design 
coupled with the PHIGS perform- 
ance goals imply that the text 
model should be changed so that 
the text primitives are fully 
defined by the parameters of the 
primitives. A proposal for accom- 
plishing this is under review. 

Also under consideration is an 
additional text-like primitive to 
Support annotative uses of text. 
Annotation would move around 
positionally according to the posi- 
tion specified in the annotation 
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primitive but would always be dis- 
played on a plane parallel to the 
display surface. Thus, the annota- 
tion can always be read as the ob- 
ject to which the annotation refers 
moves. 


Binding of Input Devices to Pa- 
rameters: To further support the 
highly interactive nature of 
PHIGS, it is intended that a method 
be found whereby the logical input 
devices can be directly associated 
with various parameters within the 
graphics database as well as with 
various parameters of the work- 
station. In this way, the applica- 
tion program need not be involved 
in the update of these parameters, 
and the feedback of the change in 
parameter value can be as imme- 
diate as the workstation can pro- 
vide. Exactly how to accomplish 
this, so that problems with differ- 
ing data types can be minimized 
over the various languages to be 
bound, is still being analyzed. 


Sample Programs: Figures 1, 2, 3 
and 4 illustrate some of the basic 
principles of PHIGS: the use of 
structures to define hierarchical 
objects; the use of editing to mod- 
ify objects; the difference between 
COPY and EXECUTE structure 
invocations; and how attributes are 
assigned and inherited. For sim- 
plicity, only two dimensions and a 
single output-only workstation were 
used. 

A forest of trees is displayed us- 
ing a FOREST structure, which 
invokes a TREE structure, which 
in turn invokes a LEAF structure. 
Comments within the program de- 
scribe the actions taking place. 

The programming language used 
is a pseudo-language and should 
not be construed to represent any 
existing language. It should not be 
emphasized that the references to 
PHIGS functions should be consid- 
ered to represent a binding to any 
particular language or to be indic- 
ative of the style of binding appro- 
priate for any environment. It is 
intended solely to show how the 
functionality of PHIGS might be 
used in a typical programming 
environment. 


Conclusion 
The PHIGS development effort 
within ANSI is scheduled to be of- 


fered to ISO as a work item for an 
international standard early in 
1984. This will strengthen the 
PHIGS design through interna- 
tional exposure and comments. It 
is expected that a final draft of the 
PHIGS standard will be available 
for public review within two years. 
Meanwhile, development is contin- 
uing at a rapid pace within ANSI 
X3H38. On a periodic basis, status 
reports on PHIGS development 
progress are being issued at such 
national forums as the ACM SIG- 
GRAPH Conference of Computer 
Graphics and _ Interactive 
Techniques. 

PHIGS is intended to fill the void 
for a standard computer graphics 
architecture which exists at the top 
of the performance spectrum. 
Through its hierarchical picture 
organization, its ability to edit the 
same elements it can create, and 
its intimate relationship between 
input and output, it should attain 
this goal. 
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After CalComp delivers 
the right graphic display for you, 
we don't step out of the picture. 


Whether you're the smallest or 
the largest OEM, CalComp’s com- 
mitment to you is the same. We're 
committed to providing you with a 
worldwide support organization that’s 
there when you need it. And it's 
there with highly trained professionals 
who can meet your specific needs— 
today and tomorrow. 

Just as important, we will support 
our products as well as you. For 
instance, CalComp has just enhanced 
the Vistagraphic display family with 
the Graphic Development System 
(GDS). This valuable option gives you 
the unique ability to use the local 
intelligence of your terminal for devel- 
oping customized graphic applica- 
tions. This allows for fast, more respon- 
sive graphics at a lower cost. 


Our Vistagraphic family of graphic 
displays offers a wide range of addi- 
tional benefits. It features dual-image 
buffers for dynamic interactive 
applications. Display-list processing 
provides local image control. Plus 
there's a full range of I/O and mass 
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storage options, along with a range 
of resolutions and speeds for your 
demanding applications. 

So if you're looking for a graphics 
display company with a commitment 
that doesn’t stop at the delivery dock, 
talk to CalComp. We don't step out 
of the picture. 

For complete information write: 
CalComp, 2411 West La Palma Avenue, 
PO. Box 3250, Anaheim, CA 92803. 
Or call (800) 556-1234, ext. 156. 

In California call (800) 441-2345, 
ext. 156. 


CALCOMP 


A Sanders Graphics Company 
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(Now you can put an entire graphics 
department on your desktop.) 


Getting ahead often depends upon getting your Plot on acetate for overhead projection too. The ZETA 8 
ideas across forcefully. That’s what the ZETA 8 does features a handy automatic paper load, a metric 
best. By creating vivid color pictures that communi- mode, and has been designed to support most 


cate with power. Whole ideas transmitted at a 
glance. Trends made clear. 

Try eye-stopping graphics like these at 
your next presentation and watch the reaction 
you get. 

Introducing the ZETA 8, our new 
8 color desktop plotter that never 
stops to change pens. 


Let's face it, most reports and presen- inch. All for under S6K. 
tations get done in a rush. That's why 
we've designed a system that goes at 
high speed (20 inches per second). 


But here’s the kicker. Other plotters keep ZE 


their pens off to one side so every time } mages —a q 
there’s a color change the plotter 7 f | Ce ‘ >} LO} : ; € a4 
grinds to a halt. Top speed drops to — é 3 1 5 


computer protocols. 
Nobody’s ever made so much plotter for 
so little money. 
That's right. A lightweight, portable plotter 
with eight different colors (and no 
time out for changing pens), a top 
speed of 20 i.p.s. and accuracy to 
within one one-thousandihs of an 


zero. We've put all eight pens on one 2300 Stanwell Drive Concord, California 94520 
carriage so the plotter never has to stop. Tel. 415-671-0600 TWX 910-481-5951 
In fact, the ZETA 8 can be pre- NICOLET 
programmed to create plots without me CORPORATION 
operator intervention over 120 feet of paper. A NICOLET INSTRUMENT SUBSIDIARY 
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Rochester, where his responsibili- 
ties include formulating and man- 
aging IBM's position on graphic 
Standards. He is vice chairman of 
the ANSI X3H3 graphics stan- 
dards committee and head of the 
ISO GKS language-binding activ- 
ity. Dr Shepherd is a founding vice 
president of NCGA, a senior 
member of IEEE, and a member 
of ACM and SIGGRAPH. 


VIEWPOINT 


A\ Pragmatic Look at 
GKS and Core 


By Barry J. Shepherd 


Any discussion on the relative 
merits of GKS and the GSPC Core 
"79 proposal must be in terms of 
today’s situation, rather than on 
the basis of how we wish things 
were. The fact is that GKS is in 
the final stage of becoming a stan- 
dard around the world. It also has 
the support of at least those ven- 
dors and corporate users who are 
on the ANSI X3H3 committee. It 
is pointless to argue about how we 
reached the present situation, since 
this will not affect the facts as they 
are today. There is also nothing to 
gain from comparing the technical 
merits of GKS and Core ’79. It is, 
however, reasonable to discuss in- 
ternal inconsistencies in both 
proposals. 

The reasons why many vendors 
firmly support GKS deserve to be 
considered. Perhaps the most im- 
portant reason is the worldwide 
scope of GKS and the great num- 
ber of user-applications which can 
be satisfied with a single imple- 
mentation. This should be con- 
trasted with having to support a 
set of conflicting national stan- 
dards. This is significant in those 
countries that legally demand 
compliance with standards. 

The second major advantage of- 
fered by GKS is standardized 
bindings to the standard program- 
ming languages. Again, these 
bindings will be adopted uni- 
formly around the world. As an ISO 
and ANSI standard, GKS will be 
embedded in other standards (e.g., 
in the areas of office systems and 
text processing). Further, other 
graphics standards under develop- 
ment (such as the VDM and VDD) 
will fully support the needs of GKS, 


but will not fully support Core (e.g., 
no current position). 

Vendors also feel comfortable 
with the stability of GKS. It has 
been reviewed by a broad range of 
academic, industrial, and user-ori- 
ented groups with diverse mind- 
sets. There are also numerous im- 
plementations available from both 
commercial and academic institu- 
tions for a range of host computers. 

In addition to what I perceive as 
vendor concerns about the Core 
proposal, I have personal objec- 
tions to continued SIGGRAPH ef- 
forts to gain formal standard status 
for the Core report. First, the SIG- 
GRAPH membership (myself in- 
cluded) has not been consulted on 
this activity. Any push to establish 
the Core report as a regional stan- 
dard would certainly antagonize 
international ACM members and 
disturb the present cooperation 
between ANSI and ISO. 

International Standards Orga- 
nization Technical Committee 97, 
Subcommittee 5, Working Group 
2, who have worldwide responsibil- 
ity for developing graphics stan- 
dards, have gone on record as 
opposing promotion of the Core re- 
port as a standard. They have also 
committed to providing a fully 
compatible 3-D extension of GKS 
by October 1984 which WG2 can 
vote to forward to SC5 for registra- 
tion as a dpIS. Thus, one reason to 
promote the Core proposal has been 
removed. 

Everyone acknowledges the vi- 
tal contribution of the Core report 
in the areas of methodology and 
vocabulary. However, the report 
lacks the rigor of a standard. There 
are places where different imple- 
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“There is ... nothing to gain from 
comparing the technical merits of GKS 
and Core 79” 


mentations reflect different inter- 
pretations of the document. The 
portability of application pro- 
grams is further inhibited by the 
absence of standard language 
bindings of the functionality. Al- 
though there may be several im- 
plementations of the Core report, 
each one is different. If the Core 
report is modified or a language 
binding is specified, all existing 
implementations and their appli- 
cations immediately become 
“nonstandard.” 

As a SIGGRAPH member, my 
greatest concern with any attempt 
to convert the Core report into a 
standard is the time and effort re- 
quired. The steps are precisely de- 
fined in a publication of the 
American National Standards In- 
stitute. If the canvass method is 
employed, the first step is to find 
an accredited sponsor. The [IEEE 
has chosen not to sponsor the Core 
report. If ACM decides to become 
an accredited standards-making 
organization working under the 
procedures and policies of ANSI, 
it will be assuming a major new 
role for its membership. It would 
take time to educate ACM mem- 
bership to knowledgeably decide 
whether they endorse such a change 
in ACM’s goals. 

Ignoring for the moment the 
question of who will sponsor the 
Core report, let us consider the 
processing steps. First, a canvass 
list of reviewers must be devel- 
oped. The canvassees must be 
asked if they wish to participate 
for a minimum response period of 
one month. It is required that “any 
standards developer known to be 
developing standards in a similar 
field shall be placed on the can- 
vass list by the sponsor.” 

Once ANSI receives the canvass 
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list, which would contain at least 
200 names, time must be allowed 
to publish the list in Standards 
Action. After publication, there is 
another 30-day delay for the addi- 
tion of new names. If a major por- 
tion of SIGGRAPH (or ACM) 
membership is included, the list 
could climb to 2,000 names (or even 
20,000 or more when the [IEEE 
Computer Society and NCGA 
members are included). This is only 
significant because the sponsor is 
required to provide a reasonable 
number of copies to each canvas- 
see in order to speed the review 
process. 

The canvass review period is 
three months. However, “upon re- 
quest from any canvassee giving a 
legitimate reason,” the period must 
be extended an additional three 
months. Following the review, 
“every objector shall be advised of 
the disposition of their objections 
and the reasons therefor.” Any 
substantive changes made to the 
document, as well as unresolved 
objections, shall be reported to the 
canvass list for a four-week review 
ballot. 

The canvass list, unresolved ob- 
jections, and two copies of the 
standard, in the proper format, 
must then be submitted to ANSI. 
Included in the package must be 
two declarations. First, the spon- 
sors must declare that “there are 
no identified significant conflicts 
with other known American Na- 
tional Standards” (such as VDM). 
The second declaration is that 
“other known national standards 
have been examined with regard 
to harmonization and duplication 
of content.” Here, both GKS and 
VDM must be considered. 

Since the above process steps are 
obviously time-consuming as well 


as being expensive, timely ap- 
proval of a standard is compro- 
mised. Fulfilling this process also 
requires a major time commit- 
ment from a group of dedicated 
volunteers. Finally, it is my per- 
sonal belief that ANSI would not 
approve the Core report, since it 
provides no capability beyond that 
of GKS with its approved 3-D ex- 
tension and is based on 1979 tech- 
nology and concepts. 

There is one additional require- 
ment that must be met by 
ACM/SIGGRAPH if Core becomes 
a standard: the document must be 
maintained. This specifically in- 
cludes responding to questions of 
interpretation on the meaning of 
the standard. The exposure to ACM 
is the associated liability, as shown 
by the multimillion-dollar judg- 
ment against ASME in the Hydro- 
level boiler safety device case. 

To summarize, I believe that 
GKS provides more function than 
the Core proposal, specifically the 
workstation concept and attribute 
bundles. There was a broader base 
of interests represented during the 
development and review of GKS 
than was associated with the Core 
report. If one takes a global rather 
than a nationalistic point of view, 
it is clear that the graphics indus- 
try now favors GKS. It is quite 
likely that today even ACM mem- 
bers who fully understand the is- 
sues would select GKS rather than 
Core. Trying to turn Core into a 
standard would be a long and ex- 
pensive process for ACM. Most sig- 
nificantly, it would confuse the end- 
users whom ACM claims to serve. 


High resolution 
never looked so good. 


One look tells you it’s different. Microgrid. The 
new family of digitizers from Summagraphics. 
Thin. Lightweight. With rounded edges. And tracks 
on either side that put cursor, stylus and alpha- 
numeric display at your fingertips. Microgrid is 

easy on the eye. Easy on the user. And easy on 

the budget. 

But looks aren't everything. Microgrid also 
delivers 1000 lines/inch resolution, the reliability 
of modular design, and superior accuracy (up 
too 0.005 in. Or = 0.125 mm). 

Microgrid is smart too. With an extensive array 
of host programmable functions that sharply re- 
duce program integration time. Coordinate system 
relocation. ROM-based diagnostics. Plus a configu- 
ration menu that allows users to select power-up 
default modes without fumbling with DIP switches. 

And Microgrid is compatible with the world’s 
largest base of installed digitizers. Ours. Upgradable, 
too. With laser tested accuracy standards traceable 
to the National Bureau of Standards. 

Microgrid. A beauty with a brain. From the 
company that knows how to deliver high quality, 
on time, and in volume. Us. 

For information, contact Summagraphics 
Corporation, 35 Brentwood Avenue, P.O. Box 781, 
Fairfield, CT 06430. Telephone (203) 384-1344. 
Telex 96-43-4348. European Sales Office, 14 Rue de 
1’Ancien-Port, 1201 Geneva, Switzerland. 
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COLOR GRAPHICS BOARDS 


DISPLAY RESOLQCTION: 1024 x 768 pixels 


non-interlaced at 60Hz or up to 1600 x 1200 pixels 
interlaced at30Hz 


READ/WRITE AREA: 1024 x 1024 x 4 bits/pixel 
expandable to 1024 x 1024 x 16 or 2048 x 2048 x4 


SP Ec): Four pipelined on-board processors draw 
graphics primitives at speeds of 50 to 800 nsec/pixel 


COLOR: 16 display colors can be selected from a 
palette of 256 different shades 


SOFTWARE: On-board 16 bit CPU with resident 


graphics software interprets over 256 commands 
and supports local segments, 2D primitives, tablet 
tracking, rubber banding, etc. 


MODCGLARITY: GXB-1000 is fully Multibus com- 
patible (IEEE-796), and operates from a single + 5V 
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The GXB-1000 is a complete color graphics display 
system implemented on two Multibus boards. The system 
executes a display file containing high level graphics com- 
mands, generated by the user’s host CPU. The GXB-1000 
includes all the necessary hardware and software to draw 
lines, polygons, circles, characters, etc. 


The GXB-1000 represents true state of the art per- 
formance. The boards generate the highest display reso- 
lution available from a raster scan device. The multi-pro- 
cessor pipelined architecture provides the highest possi- 
ble drawing speeds. 


Over six man years of Matrox programming effort have 
gone into the development of the on-board graphics soft- 
ware. An extensive command set allows the user to 
construct complex images with a minimal number of host 
CPU instructions and time. 


The unmatched performance and low cost of GXB- 1000 
make it the perfect solution for OEM color graphic dis- 
plays. Additionally, Matrox can provide RGB monitors, 
CPU boards, memory boards, cardcages and keyboards 
for complete display system requirements. 
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Robert M. Dunn Is president of R. M. 
Dunn & Associates, Inc., a consulting 
firm that serves the computer graph- 
ics and CAD/CAM industries. Prior to 
founding his own company, Mr. Dunn 
was vice-president of systems devel- 
opment and engineering at Summa- 
graphics Corp. He also founded and 
managed the Army Electronics Com- 
mand’s CAD/CAM division at Fort 
Monmouth, NJ. Mr. Dunn chartered, 
convened and chaired GSPC and 
ANSC X3H3. He is also a member of 
the U.S. delegation to ISO’s graphics 
standards committee. 


INTERVIEW 


A Call for More 


Standards 


CGW Interviews Bob Dunn 


CGW: What do you think are the 
major technical differences be- 
tween GSPC and GKS? 

DUNN: The differences lie in the 
levels of intention. GSPC ’79 was 
intended to support high-perform- 
ance, interactive systems with 
graphics imaging capabilities that 
include 3-D modeling. GKS started 
out as a good way to capture 2-D 
output derived from 3-D informa- 
tion. It was intended to provide 
multi-output capability, with less 
concern for input interaction. Al- 
though GKS has now evolved be- 
yond its original roots and has 
gotten closer to the GSPC ’79 ca- 
pabilities, it still doesn’t overlap 
or duplicate GSPC ’79 fully. 

The ANSC X3H3 Committee has 
arrived at a very correct view in 
its understanding — namely, that 
we need to treat image segments, 
the programmer’s interface, and the 
virtual device interface as three 
separate elements of standardiza- 
tion in the world of graphics. Each 
element has to be considered in- 
dependently, yet must end up com- 
patible with the others. While 
X3H3 is moving very nicely in that 
direction, it is still a ways away 
from an adopted solution. VDI is 
closer to adoption than almost 
anything else. VDM, the metafile, 
is not far behind. The program- 
mer’s high-level interface for 
graphics is coming along more 
slowly. However, the work is pro- 
ceeding in a good long-term 
direction. 

Unlike GKS, GSPC ’79 offers 
high-end interactive support to 
imaging from 3-D modeling. But 
GKS does a better job at the cap- 
ture of 2-D output at the lower end, 
whether or not it’s from 3-D data. 
The weaknesses in both, I think, 


will be addressed very well in the 
evolution of X3H3. 

As early as 1978, there was a de 
facto understanding between the 
GKS and GSPC developers that the 
U.S. would support GKS as the in- 
itial standard on the international 
scene. This presumed that the 
higher-level or more complex work 
would be supported by X3H3 and 
that GSPC ’79 would be advocated 
as a second international stan- 
dard. Thus, we’ve had a collabo- 
rative approach from early on. For 
that reason, Jim Mitchner became 
a GSPC ’79 representative to the 
international activities to act, if you 
will, as a technical interpreter. 
There was an early recognition that 
the two proposals were diverse, but 
would, in the long run, be related. 


CGW: What is your perception on 
how SIGGRAPH’s current activi- 
ties may be impinging upon AN- 
SI’s work with ISO? 

DUNN: Candidly, I think it’s 
turned into a matter of turf. There 
are several ways in which stan- 
dards could be adopted in the 
United States. One avenue is out 
of a development activity spon- 
sored by a standards committee, 
which is what ANSC X3H8 cur- 
rently does. Another avenue is that 
any member body of the standards 
committee can propose what 
amounts to a de facto, or industry, 
standard for adoption. The proce- 
dure is usually that an appropri- 
ate committee will then take that 
on and shepherd it through the 
standardization procedure. And 
therein lies the problem. ANSC 
X3H3 has labored long and hard 
to turn what started with GSPC 
’79 into a much clearer, more com- 
prehensive, more powerful base. 
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There seems to be a concern within 
ANSC X3H8 that the adoption of 
GSPC ’79 at this point would re- 
tard progress towards the adoption 
of that committee’s subsequent 
work. I think that ANSC X3H3 
judges itself to be close enough to 
fulfilling its initial charter, and 
GSPC ’79 isn’t useful enough (it 
lacks support to raster output), to 
consider forwarding GSPC ’79 for 
adoption. 


CGW: What effect do you think 
evolving technological develop- 
ments, such as dedicated VLSI 
graphics chips, will have upon 
graphics standards development? 
DUNN: They highlight the need 
for a range of graphics standards. 
Let’s take a look at three manufac- 
turers. Weitek is focusing on ren- 
dering a surface. The heart of their 
technology is based on being able 
to do polygon work at a very high 
speed. By contrast, Silicon Graph- 
ics has approached the problem 
from the point of view of the view- 
ing and display pipeline. This ap- 
proach is based on concepts 
documented by Carlbaum and put 
into text form by Foley and 
VanDam, all as an outgrowth of 
their work on GSPC ’79 standards. 
Silicon Graphics has implemented 
very fast transform processors that 
support the movement of the im- 
age from projection to display. All 
kinds of visual effects are sup- 
ported along the way. The third 
point of view, represented by the 
work being done at Phoenix Data 
Systems, approaches the issue more 
directly from the object-modeling- 
data point of view than from that 
of rendering an object’s surface or 
implementing the viewing pipeline. 
Although all of these ap- 
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proaches ultimately get the pic- 
ture to the same place, the 
mathematics of how they do it are 
very, very different in all three 
cases. The transformations they go 
through, both in terms of geome- 
try and images, are also very dif- 
ferent. They are all useful 
approaches to high-performance 
imaging and rendering support, 
and each has its own benefits. At 
this point, it’s hard to say which 
one of the three will win out, or 
prove superior for all applications. 
Actually, none of them is best for 
all applications and this is the key 
point that establishes the need for 
a range of standards. Each stan- 
dard could be rooted in the trans- 
formation strategy (e.g., surface 
effects, viewing and display pipe- 
line, or object model data). Each 
standard would require a rela- 
tively skillful understanding of 
what’s happening to the informa- 
tion as it moves from a form in 
which it was defined into a form 
in which it is being displayed and 
rendered. 

While I’ve talked about 3-D con- 
cerns primarily in CAD/CAM 
modeling applications, we could 
address the same issues with re- 
gard to 2-D images. It would be 
less complex, of course, but other- 
wise the same. 

We need more than one stan- 
dard to serve a variety of commer- 
cial implementations, and we must 
begin the adoption process soon, at 
a level above GKS. The vendor 
community needs to realize this. 
With a strong trend toward spe- 
cialization that is likely to con- 
tinue indefinitely, vendors should 
no longer see themselves as gen- 
eral-purpose suppliers to all appli- 
cations. Each major direction of 


specialization will require a set of 
standards to support device sup- 
pliers, system builders and end- 
users. No one is going to capture 
the whole market; it’s too big and 
going too fast. The very speed of 
growth in the last few years has 
increased the tendency towards 
specialization and undermined the 
concept of one set of general-pur- 
pose standards that can support 
everyone at every level of interest. 

Not until growth slows down, and 
the industry and its standards be- 
come very mature, will all this 
shake down to a smaller set of 
standards. In many sizable mar- 
ket niches, potential applications 
and users are mandating that pro- 
ducers be able to support applica- 
tions on a wide variety of products. 
While the graphics industry is 
growing so fast, we must have some 
form of general standardization at 
a high level, and there are large 
segments therein that demand their 
own individual standards at lower 
levels. 


CGW: When do you perceive that 
a 3-D computer graphics standard 
will be needed in the industry? 
DUNN: That’s a rather ambigu- 
ous question, considering that 3-D 
computer graphics covers such a 
large area. For instance, are we 
talking about modeling an object, 
or capturing the projected images 
of an object modeled in 3-D space? 
I feel that modeling an object is 
not the realm of graphics stan- 
dards, although it may be subject 
to modeling standards. The ability 
to support the viewing projection 
of an object that has a three-di- 
mensional definition in model space 
is important. We’re on the edge of 
needing it right now. For example, 
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look at the most neutral applica- 
tion standard, IGES. IGES began 
by looking at the drawing docu- 
ment and conveying it in a neutral 
form, purely as a 2-D entity. One 
only needs to look inside that com- 
mittee and see that they are hard 
at work attempting to create 3-D 
modeling standards. If they suceed 
at that in the modeling world, we 
need the counterpart in the graph- 
ics world. In effect, the application 
systems builders are working on 
upgrading the notion of an IGES- 
like capability from the level of the 
drawing to the level of the model 
in the world of CAD/CAM. That 
upgrading is going to have to be 
supported by the graphics world, 
from the level of viewing, render- 
ing display to the level of complex 
projections, and transformations of 
images of complex 3-D objects that 
make up a moving assembly of 
parts. 

If we don’t accomplish this in two 
years, we will probably hurt the 
commercial expansion of our tech- 
nology. Remember, ours is a tech- 
nology rapidly embodying itself in 
software. Beyond standards for 
software methodology, our indus- 
try segment is like an enormous 
project team attacking a problem. 
Standards are required for this 
team to build a stable solution. 


CGW: Who seems to have more of 
an interest in standards, the con- 
sumers of computer graphics sys- 
tems or the vendors of such 
systems? 

DUNN: Although consumers have 
an obvious interest in standards, 
vendors have their own as well, 
since consumers want to move in- 
formation back and forth between 
various networked points and 


50 computer GRAPHICS WORLD FEBRUARY 1984 


across various geographically based 
systems. This capability is pro- 
vided by a level of standardization 
other than that of GKS or GSPC 
°79. This higher level of standard- 
ization, as exemplified by IGES, is 
what the consumer is really inter- 
ested in. It is the builders and sup- 
pliers of the underlying systems 
that are concerned with the differ- 
ences inherent to GKS and GSPC 
af 5: 2 


CGW: Do you think graphics 
standards are perceived as a pan- 
acea by the average end-user? 
DUNN: | think graphics is follow- 
ing a path similiar to color. Color 
used to be a very hard sell. The 
end-user community has finally 
acknowledged that it provides a 
tremendous value, even though it 
costs a little extra. I think graph- 
ics, in general, is proceeding in the 
same way. People have begun to 
recognize that the added cost of 
graphics provides for greater ca- 
pability in any application where 
it’s appropriate. People are begin- 
ning to accept computer graphics 
as “the norm” rather than as “the 
panacea” it once was. End-users 
don’t really want to understand 
standards; they simply see them 
as a way to simplify the process of 
producing images. 


CGW: Do you think any lack of 
understanding is partially due to 
a lack of readily available infor- 
mation on standards? 

DUNN: Top talent is required to 
create good graphics standards as 
well as to build graphics products. 
It is in short supply in both areas. 
Therefore, there’s a great deal of 
competition to attract top talent 
and, as a result, confusion. I don’t 


think that the confusion was cre- 
ated intentionally, just that the 
advocates of various standards be- 
lieve deeply in the correctness of 
their particular approach. None 
wish to concede that there may be 
either an alternate need or a bet- 
ter way of doing things, perhaps 
because this would hamper a given 
standards-making body from at- 
tracting the talent needed to de- 
velop standards. Furthermore, in 
the graphics community there is a 
lack of a clear perception of the 
relative purposes, strengths and 
weaknesses of GKS, GSPC 79, and 
ANSI X3H83.1, .2 and .3. By and 
large, the community doesn’t seem 
to know how to sort these out. The 
standards bodies have not gone out 
of their way to point out the 
differences. 

It’s understandable that ANSC 
X3H8 people would have a strong 
resistance to GSPC ’79 adoption for 
fear that it might undermine their 
efforts to gain support for the con- 
tinued development of ANSC X3H3 
1, .2 and .3. To an extent, this fear 
may be well-founded, given the 
scarcity of talent. 

However, another argument 
might be that one really needs to 
adopt GSPC ’79 and also to sup- 
port X3H38. ANSC X3H83 repre- 
sents an evolution beyond both 
GKS and GSPC ’79. I think that 
X3H8 is closer than it has been in 
resolving key issues, but perhaps 
not close enough for people who 
need to make standards decisions 
now. & 
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Figure 1: 
Tambora, 
located in 
Indonesia, 
reflects the 
work of 
Classification 
programs. 


Figure 2:A 
small 
Argentinian 
caldera, called 
Payum Matru, 
pseudo-colored 
to distinguish 
among several 
eruptions. 
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LANDSAT Imaging 
and the Study of 


Volcanoes 


Investigating Remote Calderas 


By Beverley J. Jafek 


Satellite imagery is an inexpen- 
sive, synoptic view of the entire 
earth which, in its spectral data, 
contains a wealth of invaluable in- 
formation. It is, therefore, one of 
the most efficient methods of 
studying large-scale natural phe- 
nomena, and is now considered a 
“first line of attack” in approach- 
ing many geological questions. 

Dr. Peter Francis, at Lunar and 
Planetary in Houston, has studied 
some of the world’s largest and most 
violent volcanoes with LANDSAT 
data prepared and analyzed by a 
Gould DeAnza image processing 
system. Termed resurgent cal- 
deras, these temporarily inactive 
volcanoes are characterized by 
floors that have domed upward in 
the millenia since their last erup- 
tions. Dr. Francis’ research has de- 
fined the structure and mechanics 
of these calderas, which are con- 
siderably larger than any volca- 
noes that have erupted in recorded 
history. Eruptions of resurgent 
calderas count among the greatest 
of natural disasters. Only ten or 
so have erupted in the past million 
years, but each was equivalent to 
an asteriod hitting the earth. 

Dr. Francis began using LAND- 
SAT imagery to locate calderas in 
the remote South American An- 
des. Through image processing, he 
discovered the Cerro Galan cald- 
era in Northwest Argentina, which 
had previously been hidden from 
geological surveys by its huge size. 

Essentially, calderas can form 
where sections of the earth’s man- 
tle are hot enough to melt overly- 
ing rocks. The earth’s crust tends 
to be thick at these points and the 
eruption, when it occurs, is gener- 


ally rhyolitic or dacitic magma, 
viscous and rich in silica. Eventu- 
ally, many layers of ignimbrite or 
“‘fire-cloud” rock, formed from 
pumice and ash, cover the calder- 
a’s surface. 

The first stage is precaldera 
doming of the floor, or elevation of 
the earth’s surface prior to the 
eruption. Stresses that accompany 
the dome’s formation eventually 
lead to its collapse, whereupon a 
huge eruption pours from a ring 
fracture on the rim. This fracture 
then becomes the caldera’s wall 
during the next stage of 
development. 

The eruption is primarily com- 
posed of air-fall material and pyr- 
oclastic flows. The latter are masses 
of incandescent volcanic material 
fluidized by hot gases. Fantasti- 
cally mobile, these flows can sweep 
over hills a kilometer high and 
travel distances up to 150 km at 
velocities of 100 meters per sec- 
ond. Secondarily, a thin layer of ash 
covers all deposits, once ash clouds 
release their content. The entire 
eruption occurs over about a 48- 
hour period. In the following few 
hundred thousand years, fresh 
magma extrudes into the area im- 
mediately beneath the caldera floor 
and begins the cycle anew. Minor 
volcanic activity continues on the 
caldera rim, leaving mineral-rich, 
hydrothermally-altered rock. 
Caldera hunting is, therefore, val- 
uable in terms of the light it sheds 
of volcanic processes and the min- 
eral deposits that are commonly 
related to calderas. 

Image processing plays a major 
role in Dr. Francis’ study of cald- 
eras in that it creates a picture of 


Figure 3: Image 
of valley, with 
extremely 
visible alluvial 
fan, shows 
color tones 
representing 
salt deposits 
with differing 
spectral 
signatures. 


Figure 4:A 
small 
monogenetic 
caldera with a 
stratigraphy 
that can be 
clearly 
discerned. 


Figure 5: 
Spectacular 
example of 
volcanic 
collapse and 
resulting 
mudflow, with 
distinctions 
amplified by 
pseudo- 
coloring. 
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the phenomenon as it has existed 
throughout time—eruption, struc- 
tural change, erosion, and contin- 
ued activity. The imagery is used 
to create thematic maps which de- 
fine the caldera both spatially and 
temporally. It does so, moreover, in 
areas that are generally too re- 
mote to have aerial photography or 
other study options readily 
available. 

Supplemented by ground survey, 
image processing has provided all 
the information thus far utilized 
by Dr. Francis. It penetrates the 
temporal dimension of geology by 
creating a stratigraphic map, or 
sequential arrangement of geolog- 
ical units and structures. The 
caldera comprises flows that have 
erupted at different times and, thus, 
differ from one another in temper- 
ature and density. The entire se- 
quence can only be studied if these 
units are differentiated. Further 
effects from erosion and continued 
vulcanism follow over a long pe- 
riod. Image processing, according 
to Dr. Francis, can define most of 
these subtle, continuing processes 
and therefore provides a database 
to look at the caldera’s entire 
structure. 

Dr. Francis’ image processing 
technique includes manipulation 
of the four standard spectral bands 
(4, 5, 6, and 7) utilized by LAND- 
SAT satellites. The first three are 
in the visible portion of the spec- 
trum, while Band 7 is in the near 
infra-red. Band 4 is displayed in 
the blue channel, Band 5 in the 
green, and Band 7 in the red chan- 
nel of the TV monitor. Simple false- 
color composite images are gener- 
ally created before sophisticated 
processing operations are carried 
out. 

The four color bands can distin- 
guish volcanic rocks of different 
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Figure Ga: Pixel 
image of Cerro 
Galan caldera, 
geometrically 
corrected and 
enhanced. 


Figure 6b: 
Mineral 
deposits of 
Cerro Galan 
pseudo-colored 


along blue 
lake. 


emphasize 


Figure 6c: 


Contrast difference 
enhancements between two 
in bottom Cerro Galan 
portion of rock types. 
display 


followed by 
density slicing. 


Figure Gd: 
Image of Cerro 
Galan showing 
effect of 
ratioing 
between bands 


chemical composition. Silica-rich 
rocks, for example, are an impor- 
tant component of caldera mag- 
mas and reflect more light than 
basaltic rocks; these differences in 
composition can be enhanced 
through image processing. Band 7 
(originally intended to study veg- 
etation) can distinguish various 
rock types, particularly those near 
the crater rim which are hydroth- 
ermally altered. These areas of 
high mineral content display a 
strong signature in Band 7 and can 
thus be pinpointed along crater 
margins or rim fractures. 

The most important mineral- 
ized rocks are porphyry-copper de- 
posits, which meet nearly all of the 
Western Hemisphere’s copper re- 
quirements. Hydrothermally al- 
tered rocks also contain the 
epithermal or “shallow level” min- 
erals, gold and silver. Some of Bo- 
livia’s extensive silver deposits were 
found on caldera rims, for exam- 
ple, and so were several Chilean 
gold deposits. 

Using the three color bands or 
wavelengths, Dr. Francis produces 
false color composites, color-ra- 
tioed images, and classification 
studies. A color composite assigns 
different colors to each wavelength 
and produces an image incorporat- 
ing the three. The image “stretch- 
ing” alogorithm is applied to each 
color band to achieve maximum 
contrast and differentiation within 
it. The minimum gray scale color 
value is usually subtracted from 
each pixel and the results multi- 
plied by a constant. In ratioed im- 
ages, each color is a ratio between 
the values assigned to two bands. 
These relatively simple products of 
image processing are most useful 
to Dr. Francis’ research. Color ra- 
tios, for example, enhance differ- 
ences in brightness across large 
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image surfaces while suppressing 
the effects of topography. Calderas 
cover such a large area and, hence, 
involve so much topography that 
color ratios are extremely helpful. 

Geological image processing also 
includes classification programs 
where the objective is the identifi- 
cation of all pixels that have the 
same image characteristics. The 
values for the four color bands are 
projected into four-dimensional 
space. A control set of pixels de- 
fines the characteristics sought and 
represents them four-dimen- 
sionally as a specific volume. The 
user stipulates how close individ- 
ual pixels must get to the desired 
volume to be considered. The host 
computer then tabulates all rele- 
vant pixels and pseudo-colors those 
falling into a _ particular 
classification. 

High- and low-pass filtering, and 
other edge enhancements, are use- 
ful operations that distinguish the 
more subtle differences between 
image characteristics. These fil- 
tering techniques are appropriate 
to enhance small-scale textural 
variations on a single surface (e.¢g., 
a lava flow), rather than the global 
differences between two different 
flows. All relevant pixels are 
measured against a regional mean 
(or average in terms of gray scale 
values) in high- and low-pass fil- 
tering. The resulting values clar- 
ify minor structural features. 

These image processing tech- 
niques can, then, distinguish 
among different rock types and 
separate units within pyroclastic 
flows. The end product of image 
processing without ground control 
is a thematic map, or “unsuper- 
vised classification,’ which repre- 
sents clear differences between 
units without defining what they 
are. Maps made by unsupervised 
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classification must be supple- 
mented by ground surveys which 
can then create a true geological 
map that identifies the various 
patterns and aggregates first de- 
lineated through image process- 
ing. In the field, a radiometer is 
often used to measure the spectral 
characteristics of various rocks. 
This instrument can be limited to 
measurement of the spectral re- 
flectance of Bands 4, 5, and 7, 
thereby matching its findings with 
the original LANDSAT data. Rock 
samples may also be removed for 
chemical analysis. Ideally, the geo- 
logical map will be related both to 
other maps and to other sensor data 
types. 

Figure 1, called Tambora, is the 
first of several examples of caldera 
video displays enhanced through 
image processing. It is located in 
Indonesia and reflects the work of 
classification programs. The cra- 
ter is extremely conspicuous and 
has a mantle of ash deposits. The 
vegetation on its flanks has been 
colored pink. Other colors—light, 
medium, and dark blue—are dif- 
ferent units within pyroclastic 
flows, hence the image displays the 
pseudo-colored differentiation of 
parts outlined previously. The 
brown ash surrounding the crater 
rim may be a surge deposit, or a 
lower-density pyroclastic flow which 
travels a shorter distance. The 
Tambora region is remote, and no 
systematic aerial photography has 
ever been carried out. LANDSAT 
imaging has provided scientists 
with their sole means of mapping 
this volcano, whose eruption in 
1815 was the longest in recorded 
history. Its climatic effects were 
perceptible all over the world, and 
1816 become known as “the year 
without a summer.” 

Figure 2 is a small Argentinian 


Figure 7: This 
variation upon 
stratigraphy 
accentuates 
the age 
difference 
between 
anthracite 
cones with 
pseudo- 
coloring. 


caldera, called Payum Matru, re- 
produced as a color composite. It 
displays several eruptions having 
different compositions, and has 
been pseudo-colored to distinguish 
among them. Very dark basaltic 
lavas are on the far left of the frame, 
some of which have formed cones. 
Within the crater itself, lighter 
tones represent rhyolitic ash and 
dacitic flows composed primarily of 
silica. Pale-toned features on the 
right flank are hydrothermally al- 
tered rocks. 

Figure 3 is not a caldera, but a 
valley with an extremely visible 
alluvial fan. Like Figure 2, itis a 
color composite of Bands 4, 5, and 
7. The river-like area is a salar, or 
dry salt lake bed, which has been 
reproduced with high- and low-pass 
filters. The gray, blue, and white 
color tones represent salt deposits 
with different spectral signatures. 
Most of the salar is gypsum (cal- 
cium sulfate), whereas the other 
tones may be composed of borax 
and sodium chloride. The small 
amount of fresh water is a black- 
ish-blue. The various salts are 
formed by the evaporation of water 
rich in volcanic minerals. 

On a remote border between 
Chile and Argentina is a small 
“monogenetic” caldera with a stra- 
tigraphy (or temporal progression) 
that can be clearly discerned (Fig- 
ure 4). The caldera’s first action 
was an explosive eruption which 
introduced a crater of pale-toned 
dacitic or rhyolitic pumice. Sec- 
ondarily, an extrusion of magma 
forced itself into the central nest 
of 2-3 craters. The white spot is a 
salar, primarily composed of gyp- 
sum. Again, this region is too re- 
mote for aerial photography or 
other means of study and has never 
been visited by a geologist. 

Figure 5 is spectacular instance 


: et Ba 


of a volcanic collapse and result- 
ing mudflow. Image processing was 
used to map the various pyroclas- 
tic deposits and determine where 
they originated within the col- 
lapsed cone. The variety of colors 
correspond to different parts of the 
original volcanic edifice. These 
distinctions have been amplified by 
pseudo-coloring and are nearly in- 
distinguishable at visible wave- 
lengths. On the frontier between 
Chile and Argentina, this caldera 
is again too remote to be studied 
through means other than satel- 
lite imaging. 

Figures 6a, b, c, and d are rep- 
resentations of Cerro Galan in Ar- 
gentina, a caldera too large to be 
discovered by ground surveyors. 
Figure 6a is a 1024 x 1024 pixel 
image resampled (as every other 
pixel) to 512 x 512. As such, it dis- 
plays the vast area of this caldera, 
whose resurgent center is topped 
by a snowy peak. The image has 
been geometrically corrected and 
enhanced to distinguish (through 
redness and blueness) between rock 
units which range in age between 
two and five million years. Older 
deposits are redder and lighter, 
whereas younger rocks comprise 
the darker and bluer areas. Hence, 
again, the image contains strati- 
graphic information. Hydrother- 
mally altered rocks are visible both 
on the caldera rim and as eroded 
material dispersed some distance 
away. 

Figures 66 and 6c are included 
for contrast. Neither is geometri- 
cally corrected or resampled to 
cover the larger area. Both, how- 
ever, have been pseudo-colored to 
enchance various features. The 
mineral deposits in Figure 66 are 
present along the blue lake, which 
lies over a fault line. The bottom 
portion of Figure 6c, on the other 
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hand, has contrast enhancements 
emphasizing the difference be- 
tween light-toned pryoclastic rocks 
and the ruddier basic rocks. In all 
images of Cerro Galan, one can 
easily discern the fine network of 
drainage patterns radiating from 
the peak; these have been drawn 
out with high- and low-pass filters 
and display the clearest applica- 
tion of this technique. 

Figure 6d shows the effect of ra- 
tioing between bands followed by 
density slicing (or pseudo-color- 
ing). This image of Cerro Galan 
was prepared by ratioing LAND- 
SAT Bands 4 and 7, stretching the 
resulting image, and then assign- 
ing different pseudocolors to in- 
crease contrast at different 
intensity levels. Band ratioing 
suppresses differences in the orig- 
inal data that arise from extra- 
neous causes such as topographic 
slope and lighting conditions, and 
enhances intrinsic differences in 
brightness between different rock 
units at different wavelengths. 
False color images can also be pre- 
pared by obtaining three sets of 
ratioed images (e.g., 7/4, 7/6 and 
5/4) and displaying each of them 
in one channel of the TV monitor. 

Figure 7 is a variation upon 
stratigraphy in terms of cone for- 
mation. It displays a cluster of 
young, anthracite cones roughly 
6,000 meters in altitude, as well 
as several older and more eroded 
cones. The difference between the 
two groups has been accentuated 
by pseudo-coloring. The younger 
cones are darker and duller, 
whereas the older ones are both 
lighter and brighter. This image 
represents a huge area comprising 
hundreds and thousands of cones, 
too remote to be studied by other 
means. 

The mesh algorithm in Figure 8 


Figure 8: Mesh 
algorithm 
displays 
digitized 
image of 
topographic 
data on 
Krakatau's 
1929 eruption. 


is also an interesting variation 
upon stratigraphy. It displays a 
digitized image of topographic data 
on Krakatau’s 1929 eruption. The 
blue figure represents the area be- 
fore the eruption, and the green 
figure displays it just afterwards. 
The little blue-green spike is the 
cone of the new volcano, Anak 
Krakatau, which began growing 
after the eruption. The algorithm 
clearly displays the topographic 
differences between the two for- 
mations as well as pyroclastic flow 
patterns. Flows vary away from the 
caldera and run counter to intui- 
tion by actually increasing at the 
furthest distance from the crater. 
Current geological image pro- 
cessing parallels other forms of re- 
mote sensing, particularly 
extraterrestrial exploration. The 
simple false-color composite or first 
product is most useful, as it is in 
the imaging of the solar system 
through vehicles like Viking. The 
first few minutes give you the 
cream of the data, according to Dr. 
Francis, since discoveries depend 
more upon immediate visual rec- 
ognition than further computa- 
tion. Image processing thus 
displays its characteristic tend- 
ency to be most successful where 
it most easily adapts the data to 
the human nervous system’s unique 
requirements. At some point in the 
future, applications may be cate- 
gorized not by subject matter, but 
through consistencies in the tim- 
ing and manner in which human 
vision apprehends their content. 


Beverly Jafek, prior to joining the DeAnza 
division of Gould Inc., wrote for Interface 
Age magazine and was an instructor at Cal- 
ifornia State University in Fullerton. She has 
a B.A. from Reed College and an M.A. from 
Brandeis. 
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requirements grow, Dipix lets you step up 
from a stand alone entry level system or a 
peripheral workstation to a high thruput 
multi-workstation network - without 
changing operational procedures. 


Three Levels 
to Choose From 


¢ Our PERIPHERAL WORKSTATION 
is a powerful entry level display worksta- 
tion that can be interfaced with an existing 
host computer for multi-user access to all 
image analysis applications. Multiple 
peripheral workstations can be interfaced 
with a PDP™ or VAX™ series host com- 
puter with CPU timesharing. 


¢ Our “STAND ALONE WORK- 
STATION” is a powerful turnkey system 
with an integral processor that is easy to 
operate, with large dynamic image 
memory and versatile image manipulation. 


¢ Our NETWORK WORKSTATION is 
a distributed processing workstation with a 


VAX host computer in fully protected, 
highly interactive analysis operations. Up 


Stand Alone 
Workstation 


Devices 


| Devices | 


ey 
a8 


Peripheral Workstations 


Network 
Workstations 


PDP and VAX are trademarks of Digital 
Equipment Corporation. 


to 8 workstations can be configured in a 
network with shared access to fully inte- 
grated peripheral inputs and outputs. 
Dipix network systems cost-effectively 
increase thruput with stand alone opera- 
tion, batch processing, peripheral sharing 
and priority scheduling on the host com- 
puter. Array processors can be added to 
the network to handle intense numerical 
computations. 


= Software Written 
for PDP and VAX 


All Dipix software is fully compatible 
with PDP and native mode on VAX 
computers. These systems are fully 
supported with well-documented, compre- 
hensive software packages that are menu- 
oriented, easy to learn, and easy to use. 


For more information, contact: 

Dipix Inc. 

Rivers Center, 10220 Old Columbia Road 
Columbia, MD. USA 21046 

Tel: (301) 596-0505 Tlx: 908376 


Dipix Systems Limited 

120 Colonnade Road 

Ottawa, Ontario, Canada K2E 7J5 
Tel: (613) 224-5175 Tix: 0533946 


Fully Integrated 
Imaging Systems 
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At $3495 our 2427 graphics / 


Intecolor 2409 


Per Sales Dollar 


preview station gives you all the VT100' and 
Tektronix features you'll ever need, plus an 


ink-jet printer—all at a black/white price. 


Intecolor, first in color graphics 
since 1973, introduces a new 
graphics preview station that 
features a powerful, fully 
integrated bit-map color terminal 
and a color ink-jet printer—for 
only $3495. You can buy one 
workstation at this introductory 
price through 4/30/84. Act now 
and get 30-day shipment ARO. 


The 2427 has dual processing 
power—a 16-bit Z8002 to drive 
graphics and an 8-bit 8085 for 
terminal functions. It has all the 
VT52 and VT100' features 
you'll ever need, so it works 
well with DEC editors. And it’s 
compatible with TEK 4010, 


DISSPLA® SAS/GRAPH™ 
DI-3000™ and others from 14 
different sources. With extensive 
host support and terminal 
primitives, the 2427 does much 
of the graphics work itself and 
you can easily develop your 
own post processors. 


Our color ink-jet printer is 
interfaced by a unique 
intelligent buffer box which 
allows over-lapped printing 
with terminal interaction with 
a host. 


The Intecolor Quality symbol 
assures you of high reliability 
and performance, as 


_—_ } it has for 10 years. 


Powerful Graphics Features 


Dual Processor Power: 16-bit Z8002 graphics 
processor for graphics; 8-bit 8085 processor for terminal 
functions; independent keyboard processor. 
Convenience & Compatibility: Extended ANSI X3.64 
control system, VT100 features. Integrated graphics & 
alphanumeric menu set-up. TEK 4010/4027, PLOT 10 
compatible. Interactive color graphics, easy conversion 
to color. 

Full-Featured Bit-Map Graphics: Host graphics 
support, plus terminal resident TEK 4027 primitives. 
Dot Addressability: Absolute addressing for point 
plotting. 560H x 288V. Full 3-bit pixel array. 80 x 24 
alphanumeric display. 

Brilliant Raster Color: 8 colors from palette of 64 with 
color mapping. Self-converging 13” CRT. 

PLUS: Enhanced Text Features: 5 character sets, 2 
user-definable. 2 vector character sets. ANSI X3.64: 
Industry standard control sequences. 2 Full Pages of 
Screen RAM: Simplifies graphics programming. 72 
Function Keys Optional: Speeds up programming. 
Clean, Simple Design: Assures reliability, cost 
efficiency. VT100 Features: Familiar DEC functions. 
Color ink-Jet Printer: 7 colors. Centronics parallel 
interface. 64K buffer with internal page conversion 
driver. 3 output modes: over-lapped buffered 

560H x 288V, single or double screen size dump, or 
unbuffered pass-through with 640H x 800V under host 
control. 


For details, call 


1-800-241-7595. 


4027 and PLOT 10! Plus it’s 
ANSI X3.64 compatible,so 


z” Quality -¥ \Ne were the first firm 


to build the micro- DemneyAC 
 edibeoein wantants Alcan processor into a color ——“saannan'ban rex SIRENS 


To speed up programming, you 
get 12 function keys (normally 
optional) at no charge. 


Runs Most Popular Graphics 
Software: TELL-A-GRAF® 


copyrights of Tektronix, Inc. 


terminal and the first 
to build and ship 30,000 color 
units. So we know how to build 
graphics products for your 
application. 


Intecolor 


AN INTELLIGENT SYSTEMS COMPANY 
Intecolor Drive, 225 Intecolor Park, Norcross, Georgia 30092 
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Figure 1: Finer 
resolution 
produces an 
image that 
more closely 
matches the 
original vector. 


Original Vector 


Integrating Raster 
and Vector Systems 
for Mapping 


Windsor/Detroit Pilot Study 


By Andrew J. Scott 


For over a decade, the highly com- 
plementary technologies of vector- 
based computer graphics and ras- 
ter-based image processing have 
been developing in isolation of each 
other. An important application for 
vector-based systems has been the 
production and maintenance of 
cartographic maps and databases 
from air photos and existing paper 
maps. A complementary applica- 
tion for raster-based systems has 
been the display and analysis of 


a geographically related database. 
These complementary require- 
ments emphasize the need for a 
digital mapping system providing 
both raster and vector capabilities. 
Two factors have combined to 
make digital mapping attractive: 
the availability of new sources of 
digital mapping data, and the de- 
sire for more flexible production and 
updating of maps of all types. 
The most significant new source 
of raster input data for non-mili- 


Effect of Resolution on Vector-to-Raster Conversion 


Rasterization 
of Course 
Resolution 


raster imagery, primarily from re- 
mote sensing satellites such as 
LANDSAT. 

These two technologies are being 
brought together through the re- 
quirements of the user community. 
Cartographers would like to use the 
wide variety of digital raster data 
as a cost-effective source of data 
for map creation and updating. 
Remote sensing users have an in- 
creasing need to produce carto- 
graphic-quality maps and to 
maintain resource-related data in 


Rasterization 
of Time 
Resolution 


tary mapping applications is 
LANDSAT. The availability of 
raster-format LANDSAT data has 
led to the development of several 
raster-based image analysis sys- 
tems. These systems have been ex- 
tensively used for such purposes as 
crop analysis, forest monitoring and 
geological exploration. Their use- 
fulness for mapping purposes has 


been limited by the spectral and | 


spatial resolution of the available 
raster data, the lack of stereo im- 
agery, and the dependence on cloud- 
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free imagery. These restrictions are 
now being progressively removed. 

High-resolution raster data are 
available from several sources. 
LANDSAT-4 carries, in addition to 
its MSS scanner, a Thematic Map- 
per, which produces data with 
much higher spatial and spectral 
resolution. Airborne MSS scan- 
ners routinely produce digital ras- 
ter imagery equivalent in quality 
to low-level air photographs. High- 
resolution array cameras allow ex- 
isting aerial photographs to be 
merged with satellite and aerial 
raster data. Airborne and satellite 
radar imaging systems provide 
textural information in raster for- 
mat, and are unaffected by cloud 
cover. The planned SPOT satellite 
will generate digital stereo im- 
agery, opening new possibilities in 
raster-based mapping. in short, 
there has been a rapid growth in 
the availability of high-resolution 
raster data suitable for mapping 
applications. 

In order to provide both vector- 
and raster-based processing on a 
single system, a cooperative 
agreement has been reached which 
allows Dipix Aries-II image anal- 
ysis workstations to be interfaced 
to Intergraph VA X-based graphics 
processing systems. 


Windsor/Detroit Pilot Study 

To illustrate the benefits of the in- 
tegrated approach to digital map- 
ping, a pilot study was undertaken 
by Dipix. Study results—together 
with the support and advice of the 
Surveys and Mapping Branch of 
the Federal Department of Energy, 
Mines and Resources in Ottawa, 
Canada—were used to design an 
operational integration of the Ar- 
ies and Intergraph systems. 

The study methodology included 
the rasterization of a vector map 
of the Windsor/Detroit region, the 
overlaying of this map on a 
LANDSAT-4 TM image of the same 
area, the updating of the map, and 
the return to vector format. 

The first step is vector-to-raster 
conversion. This process requires 
a careful consideration of resolu- 
tion level. If the resolution of the 
rasterized map is too coarse, detail 
in the original map will be lost or 
distorted. If the resolution is too 
fine, the resulting raster image will 
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Figure 2: 
LANDSAT-4 

TM color 
composite of 
Windsor/Detroit 
area, with 
channels 4, 3, 2 


Figure 3: Same 
map data after 
rasterization at 
medium 
resolution. 


Screen display 
during ground 
control point 


contrast- 


stretched and 
mapped to red, 
green, and 
blue, 
respectively. 


generation 
linking map 
data to 
LANDSAT data. 


Figure 5: Map 
data overlaid 
on TM data 
after the 
geometric 
transformation 
and resampling 
of the TM data. 


DETROIT 


contain so many pixels that pro- 
cessing times will be prohibitively 
long (Figure 1). 

The next step is scaling. The ras- 
terized map has a different scale 
than the raster image on which it 
is to be overlaid (Figures 2 and 3). 
It is necessary to warp the LAND- 
SAT image (resample using cubic 
convolution) to underlay the geo- 
metrically correct map image. The 
warping process consists of control 
point generation followed by im- 
age resampling. 

The object of control point gen- 
eration is to identify pairs of cor- 
responding points in the map and 
the image. Because images of any 
size may be processed, the resolu- 
tion of the display is not sufficient 
to allow all pixels in both images 
to be visible at the same time. The 
four-way segmented screen capa- 
bility is used to allow registration 
of images of any size. Screens 3 
and 4 (bottom portion, Figure 4) 
contain a decimated overview of the 
entire image. The user selects an 


approximate control point from 
these two screens, using the dis- 
play cursor. A small nondecimated 
image, centered on the approxi- 
mate points, is then automatically 
loaded into screens 1 and 2, re- 
spectively (top portion, Figure 4). 
The exact pair of control points is 
then selected from the nondeci- 
mated images, using the display 
cursor. Each screen can be roamed 
and zoomed independently of the 
other three. This control point se- 
lection method is very rapid, aver- 
aging one pair of control points per 
minute. 

When sufficient control points 
have been defined, the LANDSAT 
image is warped so that it provides 
an underlay at the same scale and 
resolution as the map data. Figure 
5 shows the map data overlaid on 
a single channel of the geometri- 
cally corrected LANDSAT data. 

The next step is to update the 
map data, using information visi- 
ble in the LANDSAT data. The 
simplest procedure is manual ed- 


iting, where lines are drawn di- 
rectly by the operator, using a 
display cursor and interactive dis- 
play control tablet. Notice that a 
missing road has been added to the 
map information within the rec- 
tangular area outlined in Figure 
5. The attribute data associated 
with the vector map, containing 
such information as place names, 
are also examined and updated. 
For many applications, manual 
editing may be sufficient, with the 
updated map data being trans- 
lated back to vector format. How- 
ever, for large databases in an 
operational environment, manual 
updating may prove too slow. To 
increase throughput, both semi- 
manual and semi-automated tech- 
niques may be used. 
Semi-manual processing is used 
to extract linear features from ras- 
ter images without tracing the en- 
tire feature. The display cursor is 
used to select a point on a linear 
feature, such as a road, in the ras- 
ter image. The feature is then 


Figure 6: 
Unsupervised 
theme 
Classification of 
TM data. 


Figure 7: 
Spatially 
filtered 
classification. 


traced by the system software, and 
the resulting feature is presented 
to the user for verification. 
Semi-automated processing is 
used to extract areas of homoge- 
neous ground cover. The LAND- 
SAT image is classified into distinct 
ground cover types, using the 
maximum likelihood classification 
technique. Some classification re- 
sults are shown in Figure 6. This 
image exhibits a “salt and pepper” 
texture due to scattered pixels ex- 
isting in the interior of dominant 
classes, which would make vecto- 
rization of the data very difficult. 
A post-classification filter is then 
used to reclassify all areas smaller 
than a specified size (Figure 7). It 
results in greater uniformity, 
without destroying large amounts 
of information. This filtering is 
necessary to reduce the quantity 
of the corresponding vector data. 
When the filtering is complete, 
classes are selected and their 
boundary outlines derived. Al- 
though only a single class is shown 
in Figure 8, many or all classes 
could have been selected. These 
class boundaries are then pre- 
sented to the operator for verifica- 
tion, allowing specific areas to be 
deleted or boundaries to be modi- 
fied. Figure 9 shows the final ras- 
ter image, complete with manual 
edits and classification boundaries. 
The raster-to-vector conversion 
of the modified map data is the fi- 
nal step in the procedure. The first 
constraint placed on the conver- 
sion algorithms is that the portion 
of the map not modified during the 
update process must not be 
changed in the final vector image. 
That is, it is not acceptable for un- 
modified vectors to undergo slight 
variations attributable to the in- 
accuracies of the vector-to-raster 
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Figure 9: 
Updated map 
data, including 
manual edits 
and semi- 
automatic 
classification 
results. 


TROIT 


Original Raster 
Image 


Figure 10: 


Figure 8: 
Boundary 
outlines of a 
single class 
from Figure 7, 
overlaid ona 
single TM 
channel. 
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Raster-to-vector conversion techniques. 
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Smoothed 
Vectors 


and raster-to-vector conversions. 

In raster-to-vector conversion, 
three approaches are possible 
(Figure 10). Algorithmically, the 
simplest method is to define 
boundaries as “staircase” fea- 
tures, composed of large numbers 
of short horizontal and vertical 
segments. This is acceptable for a 
proof-of-concept demonstration, but 
tends to generate large quantities 
of vector data, much of which are 
spurious. A better approach ap- 
proximates boundaries by a series 
of straight lines, thereby greatly 
reducing the quantity of vector data 
that are generated in the conver- 
sion process, and producing an im- 
age that should be acceptable for 
most operations. In a third level of 
complication, the sharp corners of 
the boundaries have been smoothed 
to produce an image that more 
nearly approximates vector data 
produced by conventional map- 
making. This approach is highly 
desirable from a visual point of 
view, but is complicated and com- 
putationally demanding, espe- 
cially where adjoining shapes meet 
at a common node. 


Future Directions 

It seems likely that integrated 
vector/raster image processing 
systems will become the rule, 
rather than the exception, over the 
next few years. And it seems clear 
that other applications will de- 
velop in addition to mapping and 
resource monitoring. For instance, 
a biological researcher may wish 
to overlay standard shapes and 
sizes on digital cell imagery, or a 
geophysisist to overlay known ho- 
rizons on seismic data. PCB boards 
may be compared digitally to mas- 
ter art work, or close-range photo- 
grammetry used to perform 3-D 
automated inspection. 

The previously divergent tech- 
nologies of image analysis and 
graphics are now converging. Op- 
erational usage in digital map- 
ping is the immediate goal, but 
these technologies promise ever 
broader applications in the future. 


Andrew Scott is Aries-I] product manager at 
Dipix Systems Limited, Ottawa, Ontario. Mr. 
Scott graduated with a B.S. in Geography 
and Computing Sciences from Carleton Uni- 
versity in Ottawa. 


More Software Products 


If you've done your research, you 
know that Gould DeAnza is now 
offering more imaging software 
products than any other company. 
We assure you a smoothly running 
image processing system with 
diagnostic, demonstration, and 
acceptance test software. And our 
Library of Image Processing 
Software (LIPS), a general-purpose 
package, will enhance any imaging 
application. LIPS version 3 carries 
Fast Fourier Transform programs as 
well as statistics and “training set 
acquisition” packages for Bayesian 


SOFTWARE... 
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classification. Gould DeAnza 
applications software includes the 
uniquely comprehensive Seismic 
Workstation package. 


We've long been known for our 
hardware expertise in image 
processing. In the last few years, our 
top priority has been software 
development. 

Fifty Man-Years of Labor has been 
expended in this enterprise. And 
that’s just the beginning. We're going 
to continue offering you the most 
comprehensive, flexible, and 
sophisticated imaging software in the 
industry. 
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Write or Call for information on the 
software products listed above. 


Your Software Solution: Gould. 


Gould Inc. DeAnza Imaging and 
Graphics Division, 1870 Lundy Ave., 
San Jose, CA 95131. Telephone 
(408) 263-7155 TWX (910) 338-7656. 
Eastern: (516) 736-3440, Southwest: 
(214) 458-0052, Central: (312) 
965-8110, Western: (408) 263-7155. 
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Electronics 


Cost-effective 


image processing can only come 
from total systems. 


The I2S System 575 matches 
a high-performance, general pur- 
pose image array processor with 
a comprehensive library of ap- 
plications software to form what 
is truly a “‘total system.’ One 
delivering solutions—not new 
problems—to the entire spectrum 
of image processing users. 

The System 575 is available as 
a stand-alone workstation inte- 
grating the powerful Model 75 
Image Processor, a DEC PDP- 
11/23 based computer system, a 
complete image data base man- 
agement system and an applica- 
tions software library. Or the 
System 575 software and Model 75 
Processor can be teamed with a 
variety of minicomputers— 
including other PDP-11s*, the 
VAX-11*, HP3000 Series II and 
III, MC 68000 and SEL—with- 
out modifying the standard 
operating system. 

Either way, the System 575 
means immediate image process- 
ing productivity— productivity 
made possible by an integrated 
system delivering the perfor- 
mance, ease of use, versatility 
and application capabilities that 
add up to a total solution. 


Easy to use and flexible 
Without compromising func- 
tional power and flexibility, the 
575’s Applications Software 
Modules are easily used by non- 
programmers. The system’s 
unique ‘‘friendliness’’ is 
apparent in: 
@ Easy call-up and control of 
applications software via the 
COMMAND INTERPRETER, 
with parameter prompting, inde- 
pendent non-fatal error handling 
and sophisticated image file 
management. Complex opera- 
tions are initiated by single-line 


entry as simple as: Jnput 
(Modifiers) > Function 
(Parameters) > Output. 


@ Menu-driven control of more 
than 25 highly interactive 
applications programs. 


A foot-switch operates display of 
a software-generated, 15-function 
menu used with selection buttons 
on the system’s innovative Track- 
ball Unit. 

@ An on-line documentation 
system. Accessed by invoking the 
‘*HELP’’ command in combina- 
tion with the desired applications 
function name, this provides an 
on-line user’s manual for over 
140 applications programs. 

@ Automation of interactive 
display functions, by ‘“‘training”’ 
the system—using the “‘LEARN”’ 
applications function. 

@ Instant review of Look-up 
Table, Function Memory and 
register contents via the ‘‘PIPE- 
LINE’PLOT”’ function, which 
generates a graphic representa- 
tion of status. 

@ Complete “‘session’’ history, 
generated via the “‘SESSION”’ 
function at the beginning of the 
current user session. 


*PDP-11 and VAX-11 are trademarks of Digital Equipment Corporation. 


A ‘‘REDO”’ function enables the 
immediate re-execution or 

editing of previous commands. 

@ Access to Image and Function 
Name directories via ‘‘DIREC- 
TORY’ commands. 


Comprehensive Software 
Capabilities 

The System 575’s modular 
packages are organized into a 
hierarchy of three major categories: 
@ Fundamental Operating 
Software for the Model 75 
Image Processor, which includes 
a Device Handler, Interface and 
Utility routines, Diagnostic Inter- 
preter, Model 75 Test Programs 
and optional Primitives Package. 
@ The System 575 Image 
Processing Operating System— 
complete image data base man- 
agement with command 
interpreter. 
@ The Applications Software 
Library which, in modular form, 
gives users the most suitable 
applications functions PLUS the 
‘‘friendliness’’ of a specialized 
operating system. General pur- 
pose modules include the: 

BASIC MODULE, which in 
combination with the Funda- 
mental Operating Software and the 
Primitives, provides 32 appli- 
cations programs and the basis for 
building 60 more. Incorporating 
functions ranging from 
‘““GRAPHICS’ON”’ for turning 
on graphic overlays to ‘‘PIPE- 
LINE’PLOT”’ for displaying 
pipeline mapping, the Basic 
Module provides the ideal envi- 
ronment for easily building your 
own image processing applica- 
tions functions. 

INTERMEDIATE MODULE, 
with 37 applications programs 
that extend capabilities to pro- 
vide all general purpose image 


System 575 User Terminal 
High-Resolution RGB 


Color Monitor 


Digitizer 
Tablet 
Trackball Assembly 
with Menu-Selection 
Console, Activated 
by a Foot Switch 
Autoloading 
On-Board PDP-11 Pals 
Based Host egy ee 
Computer System i haga 
Mag Tape 
Subsystem 


Model 75 
Image 
Processor 


processing functions, 
including most interactive 
menu-driven arithmetic and 
common image enhancement 
functions. ‘‘HISTOGRAM,”’ 
for example, computes and 
plots the histogram of an 
image or ROI using a 
hardware histogram generator. 
Spatial convolutions are easily 
performed with ““CONVOLVE,”’ 
and ““VIDEO’LOOP’”’ displays a 
‘‘film-loop’’ of multiple images. 
ADVANCED MODULE, with 
39 applications programs incorpo- 
rating complex image processing 
techniques typically compute- 
intensive in implementation. 
This module provides sophisti- 
cated radiometric and transfor- 
mation functions, such as FFT2D 
for performing a two-dimen- 
sional Fast Fourier Transform, 
““LOCALENHANCBE’”’ for space- 
variant contrast stretching 
(Wallis algorithm) and ‘‘WARP”’ 
for “‘rubber-sheet’’ registration. 
I/O DEVICES MODULE, 
which supports high-resolution, 
system-oriented image I/O de- 
vices via functions such as 
‘“‘APPLICON”’ for generating an 
Applicon-compatible color plot 
tape, and ‘“‘SCAN/RECORD”’ for 
digitizing and recording images 
using the Optronics film scanner. 
Various add-on modules for 
specific applications areas, such 
as EARTH RESOURCES, are 
also available. 


The Model 75 
Processor—fast, 
powerful and 
proven 
Enhancing per- 
formance of the digital image 
processing system with unique 
computation features, the Model 
75’s architecture facilitates imple- 
menting numerous, complex 
image processing algorithms. Tradi- 
tional point-processing opera- 
tions are performed in real-time, 
iterative or recursive spatial 
operations in near real-time, and 
complex geometric operations 
in seconds. 

The Model 75’s modularity 
offers precise customizing to 
stringent user needs. And it sup- 
ports a wide range of image pro- 
cessing peripherals—from NTSC 
and CCD camera input systems 
to high-resolution, color, hard- 
copy output. Other features 
include: 

@ Up to 4 MBytes of image refresh 
memory using 64K RAMs. 

@ Parametric Memory Address- 
ing, for defining and controlling 
refresh-memory access—horizon- 
tally, vertically or randomly—to 
simplify image transposition and 
geometric operations. 

m 32 Look-Up Tables in each 
Pipeline (96 total at 256 x 
12-bit), providing four levels of 


Winchester or 
Removable Media 
Disc Subsystem 


‘‘local area’’ point- 
processing in each color. 

@ Feedback ALU which sends 
Pipeline processing results to a 
512 x 512 x 16-bit ‘‘accumula- 
tor,’ for implementing recursive 
procedures, convolutions and fast 
n-band image classification. 

@ Independent X and Y hard- 
ware zoom and scroll for each 
refresh memory. 

@ Up to sixteen 512 x 512 x 
l1-bit planes of graphics overlay 
memory. 

Backed by complete installa- 
tion, support and training ser- 
vices worldwide, the I2S System 
575 truly represents a total solu- 
tion to image processing needs— 
in applications ranging from 
earth resources, remote sensing 
and medical imaging systems to 
industrial inspection, simulation 
and general R&D. 

Write or phone today for 
details. Ask for the comparative 
benchmark study too—and see 
why the ‘‘total image processing 
solution’’ is also the best 
performing system available. 


TM e7; =— |nternational 
( Imaging 
Systems 


1500 Buckeye Dr., Milpitas, CA 95035 
(408) 262-4444 
Telex: 172854 I2S MPTS 
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It's easy to make a mistake buying a 
color graphics system. The marketplace 
is a confused mishmash of specifications 
and claims. 

Try to find a clearly defined family of 
upwardly compatible, low cost, high 
quality color graphics products. 

Chances are, your search will keep 
bringing you back to Colorware, AED’s 
family of graphics hardware. 

Colorware allows you to buy in at the 
low end with a color display terminal 
and retain Tektronix 4010 emulation on 
through to AED’s top-of-the-line 
Colorware System 11. 

The Colorware family is composed 
of three terminals and one micropro- 


Colorware is a trademark of AED, Inc. 


SOME PEOPLE BUY COLOR GRAPHICS, 


cessor-based system. 

The AED Model 512 is a 512 x 512 
pixel terminal designed for business 
graphics, process display and scientific 
information display applications. 

The AED Model 767 provides a 
viewable resolution of 767 x 574 pixels 
and includes standard features that 
make it ideal for CAD/CAE, cartog- 
raphy, simulation and animation. 

AED’s new model 1024 terminal dis- 
plays 1024 x 767 pixels, providing high 
resolution toa wide range of applications 
including graphic arts, CAD/CAE and 
solids modeling. 

Asafull system, the Colorware System 
11 is the lowest cost, high resolution, 


BUT SOME PEOPLE BUY COLORWARE. 


stand-alone system available. 

All four products offer 256 simul- 
taneous colors with a 16.8 million color 
palette. Eight memory planes. User- 
definable symbols. Bit pad support. 
And AED’s 12 years of experience in 
electronics manufacturing. 

All but the model 512 feature anti- 
aliasing, reference grids and polygonfills. 

The complete Colorware family 
offers you the confidence of knowing 
you can stay with AED and all of the 
industry standard software packages while 
meeting your long-term growth needs. 

Colorware is also easy on your budget. 
Each Colorware family product is priced 
significantly less than comparable systems. 


With all of the Colorware advantages 
within one family of related products 
you're assured that AED has 
the high-performance terminal 
or complete system that’s right 
for your particular application. 

And you know you won’t 
have to change companies 
when your needs change. Call 
or write us for the full story. 

Colorware from AED. The 
full family of color graphics 
hardware that stands out 
from the rest. 


AED COLORWARE 


440 Potrero Avenue, Sunnyvale, CA 94086 (408) 733-3555 
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Device- 


Independent 
Tools Systems 


An Introduction 


By James R. Warner 


With application requirements 
continually changing and new dis- 
play devices offering increasingly 
sophisticated features, organiza- 
tions using computer graphics find 
it imperative that their software 
capabilities keep pace, helping 
them to avoid the expense and in- 
convenience of rebuilding or re- 
trofitting expensive application 
systems. When considering long- 
term requirments, they look for 
development software that is inde- 
pendent of both the application and 
the target graphics device. 

One approach is to purchase a 
graphics tools system, a collection 
of general-purpose graphics soft- 
ware subroutines or procedures 
callable from an application pro- 
gram. The concept of a tools pack- 
age is better understood when 
compared with other types of 
graphics packages on the basis of 
how much effort is needed to im- 
plement a fully functioning appli- 
cation system. 

To achieve greater flexibility re- 
quires the use of lower-level graph- 


Levels of Graphic Systems 


Easier to use 


Figure 1: 


ics packages targeted more toward 
the programmer than the end-user. 
Such lower-level packages include 
application subroutine packages 
and software tools for developing 
applications in a given field. These 
subroutine packages allow a pro- 
grammer to generate a business 
graph or contour map with only a 
few subroutine calls. 

A general-purpose graphics tools 
system gives the programmer 
complete flexibility in developing a 
graphics program that is indepen- 
dent of both the application and 
the target graphics display device. 
Since such tools are application- 
independent, they can be stand- 
ardized at the organization-wide 
level to support any application 
area. 

Underlying graphics tools pack- 
ages are vendor-specific software 
packages known as “device driv- 
ers,’ which are tailored to a spe- 
cific display device. Every graphics 
package must include a driver de- 
vice for each device supported by 
the package. 


asodind jeueueb auoyy 


A device-independent tools 
package allows an application pro- 
gram to run with little or no mod- 
ification on a wide range of graphics 
displays. Device-independence is a 
relative concept. Since the display 
devices themselves vary widely in 
capability, images generated on 
different devices by a device-inde- 
pendent system are similar, but not 
identical. 

Device intelligence is an off- 
shoot of the device-independent 
concept, defining the degree to 
which the hardware or firmware 
features of a graphics display are 
utilized. Device intelligence refers 
to the robustness of the device 
drivers that form the backbone of 
any device-independent graphics 
tools package. The idealized objec- 
tive of any device-intelligent pack- 
age is to utilize wherever possible 
the hardware or firmware of the 


target device. Functions that can- 
not be performed directly in hard- 
ware are simulated in software. If 
simulation is impossible (e.g., gen- 
erating color on a monochromatic 
device), the desired function is 
ignored. 


The Conceptual Model System 
While the architecture and user 
interface of device-independent 
graphics tools systems vary, all 
systems in one form or another are 
built upon the following basic 
concepts: 

|] The application program refer- 
ences one or more virtual graphics 
devices. At program load time, the 
application program user selects 
one or more physical graphics de- 
vices to replace the virtual devices. 
|] Each physical device is sup- 
ported by a device driver which in- 
terprets the device-independent 


commands and maps them into the 
appropriate device-dependent in- 
structions required to generate 
pictures on or obtain graphics in- 
put from a physical graphics de- 
vice. In device-intelligent systems, 
each device driver is designed to 
implement as many device-inde- 
pendent commands as possible us- 
ing the hardware or firmware of 
the device. If a feature cannot be 
implemented directly in hardware 
or firmware, the device driver tries 
to simulate the feature in software 
(e.g., using cross-hatched shading 
patterns to simulate polygon fill on 
a plotter). If the feature cannot be 
simulated in software, it is ignored. 
[|The application program de- 
fines graphics objects using pri- 
mitives defined in a 2-D or 3-D 
world coordinate system. The units 
and dimensions of the world coor- 


dinate system are established by 
continued on page 99 


General Architecture of a Device-Independent Tools System 
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Figure 2: 
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HOW TO GET 
GKS VDI 


FROM AN 
IBM PC OR XT. 


Install Concept Technologies’ New 
GRAPHCARD 100” VDI Graphic Controller. 


Introducing the GRAPHCARD 100 Graphic Controller, a 


new graphics accelerator that will turn an IBM PC or 
XT into a high-performance monochrome graphics 
system. 

A single circuit board, GRAPHCARD 100 imple- 
ments the ANSI GKS Virtual Device Interface standard 
as developed by Graphic Software Systems, Inc. 


GRAPHCARD 100 provides fast, high quality 
graphics display. 

GRAPHCARD 1100 features an on-board Intel 
80186™ microprocessor to provide fast graphics dis- 
play at 720 x 352 pixel resolution. You get smooth, 
high quality graphics with increased interactivity. 

__ Inaddition, GRAPHCARD 100 provides an inten- 
sity level for highlighting, plus a serial mouse port. 


Concurrent operations increase productivity 
and print quality. 
Using the 80186 microprocessor, GRAPHCARD 
100 provides high resolution output of text and 
graphics to dot matrix printers while other applica- 
tion functions are executing. 


This concurrent rasterization and application 
processing lets printers generate the highest resolu- 
tion available in formats up to 11 x 14 inches. 

That eliminates low resolution “screen dumps” 
and there’s no need for a plotter. 

GRAPHCARD 100 provides both a serial and a 
parallel printer port for dot matrix printers. 


GRAPHCARD 100 emulates 
existing IBM boards. 


GRAPHCARD 100 will run existing IBM and third- 
party software. That's because GRAPHCARD 100 
emulates and replaces IBM’s Monochrome and 
Color /Graphics Adapter boards. 


Call for more information. 


Priced at only $1250 per unit, GRAPHCARD 100 
represents a major breakthrough for high quality, 
high speed graphics and document creation 
applications. 

To get the full story about GRAPHCARD 1100, 
simply call this toll-free number: Department 701, 
1-800-547-4000. In Oregon, call 503-684-3314. 

OEM inquiries welcome. 


CONCEPT TECHNOLOGIES, INC. 
P.O. Box 5277 e Portland, Oregon 97208 e 505-684-3314 
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Figure 1: Set of 
mosaic ground 
control points. 


Figure 2: 
LANDSAT 
scenes actually 
matched to the 
control. 
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Environmental 
Problems with 
Satellite Imagery 


We tend to think of Pasadena’s Jet 
Propulsion Lab solely in terms of 
its Computer Graphics Lab, crea- 
tor of the famous Voyager flyby 
simulations. However, JPL has ten 
divisions in addition to the two that 
work with data from space. One of 
these is the Earth Resources Ap- 
plications Group of the Image Pro- 
cessing Lab, currently the country’s 
leading edge in satellite imaging 
and its application to environmen- 
tal problems. 

The Earth Resources Lab, with 
the help of a Gould DeAnza image 
processing system, has carried out 
some 1,000 projects in large-scale 
land and resource analysis 
throughout the earth’s biosphere, 
hydrosphere and atmosphere. It has 
become the technological leader in 
the organization of huge geo- 
graphic databases that monitor, 
control, and manage our natural 
environment. Consequently, the 
Earth Resources Lab reveals a 
great deal about current state-of- 
the-art image processing and its 
role in remote sensing. 

Perhaps the most prodigious 
technology introduced by the Lab 
is that of the geographic informa- 
tion system (GIS), which co-regis- 
ters and analyzes a virtually 
limitless supply of sensor data 
types, and then relates them to key 
geological questions within a given 
region. At one pole of true state- 
of-the-art image processing, GIS is 
the reverse of the imaging tech- 
nique that solely enhances imme- 
diate visual recognition within a 
particular scene or image data set. 
A number of remote sensing appli- 
cations depend exclusively on the 
latter feature (see “LANDSAT Im- 


Use of the Geographic Information System at JPL 


By Ronald G. McLeod and Beverly J. Jafek 


aging and the Study of Volcanoes” 
in this issue). Rather, GIS is JPL’s 
answer to the need for analysis of 
unmanageably large databases and 
the need to make responsible de- 
cisions about them. 

It is a means of analyzing envi- 
ronmental problems that require 


the use of many different data sets, 


particularly those pertaining to 
mapping, exploration, and inven- 
tory. Data sets are analyzed indi- 
vidually by the GIS and 
superimposed on one another 
through digital overlays to pro- 
duce a series of thematic maps 
which enable mathematical oper- 
ations such as correlations and 
enchancements. 

The creation of a GIS entails 
several distinct steps: the digitiz- 
ing of all data sets; the registering 
of sets to a common geographical 
coordinate system and base map; 
the selecting of programs to access 
and manipulate data (e.g., update, 
model, analyze, extract), first in- 
dividually and then in combina- 
tion; and the incorporation of all 
display output into a variety of 
formats. 

The GIS system at the Earth Re- 
sources Lab has two primary com- 
ponents: IBIS, or Image Based 
Information System; and the 
VICAR, or Video Information 
Communication and Retrieval sys- 
tem. The raster-based IBIS allows 
the integration of graphical and 
tabular data types. Image data can 
come from many sources such as 
LANDSAT, radar, and Heat Ca- 
pacity Mapping Mission (HCMM). 
Graphic data (e.g., from conven- 
tional maps) must be digitized and 
then transformed to image format. 
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Figure 3: 
Individual 
footprints of 
each scene 
used for 
Pennsylvania 
mosaic. 


Figure 4: Raw 
LANDSAT data. 
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Figure 5: 
LANDSAT data 
geometrically 
corrected and 
ready to be 
mosaicked. 


Tabular data can enter the data- 
base through an interface that lies 
between image data planes keyed 
to a georeference plane, which is a 
map-based, graphic representa- 
tion of interest areas. 

Database storage, retrieval, and 
analysis operations are performed 
by the VICAR image processing 
routines. Each image is first en- 
tered into the database and geo- 
metrically corrected before being 
registered to the “planimetric base” 
or system of data planes. Each im- 
age plane is again referenced to 
one or more georeference planes, 
to which the tabular data is also 
keyed. The user is thus able to ma- 
nipulate data from several sources 
which, despite their original dis- 
parity, are referenced to a common 
base (usually geographic). 


GIS Projects 

Four specific examples serve to 
point out common GIS problems, 
data types, georeferences and the 
like: the analysis of nonrenewable 
resources in Arizona; the inven- 
tory of soil types in California’s 
desert lands; the study of pollu- 
tants in Lake Tahoe, and the pin- 
pointing (through LANDSAT im- 
aging) of the Gypsy Moth’s infes- 
tation areas in Pennsylvania. 


California Desert Land Inventory: 
The inventory of California desert 
lands provided information on soils, 
landforms, and patterns of vege- 
tation. Specifically, U-2 color in- 
frared and LANDSAT data were 
utilized to categorize landforms and 
soil types. The U-2 photography 
was manually interpreted by an 


observer. LANDSAT imagery was 
co-registered with U-2 data to iso- 
late anomalous areas and, hence, 
improve classification. Eventually, 
this study revealed 15 soil types. 

The vegetation inventory had two 
objectives: creation of a vegetation 
map of the entire area, depicting 
both the spatial distribution of dif- 
ferent vegetation types and a sum- 
mary of acres covered by each type; 
and measurement of the amount of 
vegetation in kilograms of forage 
available to grazing animals. The 
total database for this project was 
taken from LANDSAT imagery, 
aerial photography, ground sur- 
veys, conventional maps, and his- 
torical data. 


Arizona Nonrenewable Resource 
Analysis: The GIS inventory of 


nonrenewable resources in Ari- 
zona used the same techniques as 
those developed for the prior proj- 
ect. Since most energy is nonre- 
newable, this project required the 
merging of disparate data sets col- 
lected during both exploration and 
inventory. The data thus differed 
from that of the California desert 
project. LANDSAT multispectral 
imagery was first entered into the 
database, then mosaicked and geo- 
metrically corrected to fit a map 
projection (or georeference), the 
Lambert Conformal Conic. 
SEASAT orbital radar imagery, 
geophysical data, geological map 
data, and digital terrain informa- 
tion were then superimposed. 


Lake Tahoe Pollutant Study: This 
project’s objective was the meas- 


Figure 6: Image 
mosaic 
covering 
Western half of 
Pennsylvania. 


Figure 7: Image 
mosaic 
covering 
Eastern half of 


Pennsylvania. 


Figure 8: 
Completed 
mosaic of 1° 
latitude by 2° 
longitude 
covering 
Harrisburg, PA 
area. 
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urement of non-point-source pol- 
lutants from several contributing 
drainage basins. Data types in- 
cluded LANDSAT multispectral 
imagery, Defense Mapping Agency 
digital terrain, conventional map 
and field survey data. 

The Earth Resources Lab cross- 
correlated LANDSAT and topo- 
graphic data with a variety of en- 
vironmental factors embodied in 
such parameters as surface run- 
off, drainage basin acreage, and 
terrain configuration. These pa- 
rameters were evaluated and com- 
pared for each drainage basin. 
Prior to the GIS evaluation, envi- 
ronmental planners had to evalu- 
ate each factor separately. The GIS 
database, on the other hand, could 
integrate water-quality-related 
data into a comprehensive system, 
and both combine and cross-refer- 
ence diverse sensor data types. 


Pennsylvania Gypsy Moth Infesta- 
tion Study: In the 1982 study of 
Pennsylvania’s highly destructive 
Gypsy Moth, the Lab located sites 
of infestation with LANDSAT im- 
agery, and then set up a GIS to 
automatically estimate the an- 
nual extent and severity of defol- 
iation. This enabled ground crews 
to find the appropriate areas for 
seasonal spraying. 

The Gypsy Moth’s infestation 
dates from the 1860’s, when a 
handful of caterpillars escaped 
from a French scientist’s labora- 
tory. Multiplying rapidly, the cat- 
erpillars have now destroyed over 
$32 million worth of Pennsylvania 
timber. 

In prior years, Pennsylvania has 
spent a great deal of money on pest 
management programs. The moth 
must be monitored and its damage 
assessed at all times of the year. 
In this effort, crews have used 
ground surveys, aerial sketching, 
and photo interpretation. These 
methods tend to be expensive, sub- 
jective, incomplete, and time-con- 
suming. The GIS system, on the 
other hand, is just the opposite— 
inexpensive, accurate, timely, and 
efficient. 

JPL’s method of locating infes- 
tation areas entails the use of two 
LANDSAT mosaics: one from the 
1976-79 time period, when the 
moth was still a minor problem; 
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and the other from 1981, when its 
destructiveness had become acute. 
The two sets of LANDSAT multi- 
spectral imagery were geometri- 
cally corrected and mosaicked by 
the system. To cover the entire state 
of Pennsylvania, ten LANDSAT 
“footprints” or scan swaths were 
collected, each covering 115 square 
miles of cloud-free territory. Each 
pixel on the video screen meas- 
ured a land unit 57 meters on a 
side. 

The georeference (geographical 
base map) to which the data was 
corrected is the Universal Trans- 
Mercator (UTM). Data was keyed 
by selecting a number of points on 
the screen, and the pixel coordi- 
nates were then matched to the 
map. When twenty or so recogniz- 
able points have been isolated and 
placed on the base map, the entire 
image surface can be projected to 
the map and the latitude and long- 
titude of any object immediately 
determined. Figure 1 displays a set 
of mosaic ground control points, 
while Figure 2 shows the LAND- 
SAT scenes that were actually 
matched to the control. Two UTM 
zones cover Pennsylvania: zone 17 
(Figure 6 ) is the Western half of 
the state, and zone 18 (Figure 7) is 
the Eastern half. The state is then 
“cut” from the two mosaics (Figure 
3). 

The two mosaics’ LANDSAT 
multispectral imagery can define 
relative degrees of vegetative vigor. 
Healthy vegetation is a deep red, 
whereas a lack of vegetation (or 
unhealthy leaves) registers as 
either blue or green. Figure 4 is 
raw LANDSAT data. Figure 5, on 
the other hand, has been geometr- 
ically corrected and is ready to be 
mosaicked. Thus, Figures 6 and 7, 
taken from the 1981 period, are the 
image mosaics covering the state. 
JPL no longer has image data from 
1976-79. However, all red areas, and 
particularly the twisting red lines 
(Appalachians), did not show the 
sporadic intrusions of blue and 
green (generally cities and urban 
areas) that are visible in the later 
images. Figure 8 is a completed 
mosaic of 1° latitude by 2° longi- 
tude covering the Harrisburg, 
Pennsylvania area. Defoliation is 
quite visible in its dark center. 

Pennsylvania researchers deter- 


mine the presence of defoliation 
through comparison of Bands 5 and 
7 of the light spectrum. (JPL data 
generally displays Bands 4, 5, 6, 
and 7). Band 5 is the chlorophyll 
absorption band and will have a 
low value for brightness (or image 
intensity) in healthy vegetation. 
Band 7, the near-infrared, should 
have a high value in chlorophyll- 
rich vegetation. If one were to map 
the difference in brightness be- 
tween the two bands, a steep curve 
would be displayed in vegetation 
whose cholorophyll content is high. 
If, on the other hand, the terrain 
has no vegetation, Bands 5 and 7 
will have relatively equal values. 
If the summer values do not show 
a steep curve (between brightness 
values in Bands 5 and 7), defolia- 
tion is evident. The data must also 
be interpreted in light of seasonal 
change: there should be little dif- 
ference between the two values in 
autumn and winter. The system 
used by the state of Pennsylvania 
is a continually updated informa- 
tion base. County boundaries may 
be entered and LANDSAT scenes 
viewed to those coordinates in color, 
before (1976) and after (1981 and 
each year following) extensive de- 
foliation. Users can also view co- 
registered aerial photography and 
ground data as well. Hence, each 
spring, LANDSAT data acquisi- 
tions are automatically registered 
to the 1976 master mosaic im- 
agery. Band-by-band difference 
images are generated, highlight- 
ing ongoing changes. Areas of con- 
cern can, therefore, be located by 
UTM coordinates and transferred 
to large-scale maps used by ground 
crews. 


Ron McLeod is on the staff of the California 
Institute of Technologies at the Jet Propul- 
sion Laboratory where he has been a mem- 
ber of the Earth Resources Applications Group 
since 1977. 

Mr. McLeod has worked for many years 
with digital database preparation, multi- 
spectral image analysis and digital mosaick- 
ing. He has also taught remote sensing at 
San Diego State, where he graduated with 
degrees in geography. 

Beverly Jafek, prior to joining the DeAnza 
Division of Gould Inc., wrote for Interface 
Age Magazine and was an instructor at Cal- 
ifornia State University in Fullerton, She has 
a B.A. from Reed College and an M.A. from 
Brandeis. 
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CAD/CAM 


Trends in a Fiercely 
Competitive 


By Marlene Brown 


Although CAD/CAM industry 
growth has slipped from 40% in 
1981 to 28% in 1982 and around 
25% in 1983, only a few major ven- 
dors seem to have been seriously 
affected. In any case, decline ap- 
pears to be easing now and should 
rebound to 30% in 1984. The num- 
ber of vendors selling CAD/CAM 
systems in the U.S. has increased 
five-fold, from about 20 at the end 
of 1980 to well over 100 in 1988, 
and more are on the way. The 
shakeout of weaker companies, 
which many were expecting in 
1983, now seems a long way off. 

IBM has scheduled its 5080 
graphics system to be shipped in 
the second quarter of 1984. The 
availability of this updated work- 
station, which is capable of color 
raster display as well as black-and- 
white in 256 shades of gray, makes 
it almost certain that IBM will be- 
come the number one CAD/CAM 
system supplier in the world with 
approximately 22% of a $2.1 bil- 
lion market. Countervision will be 
in second place with 20%, and In- 
tergraph—the growth leader in 
both 1982 and 1983—will rank 
third with 16%. 

In the past, IBM’s growth was 
slowed because of limitations of its 
3250 workstation in such impor- 
tant application areas as solid 
modeling and electronic design. 
Aggressive pricing, attractive 
leasing options and unequalled 
marketing skills will prevail, how- 
ever, and help IBM capture a dom- 
inant share of the CAD/CAM 
market. 

In the ongoing battle for market 
share, most of the leading vendors 
either held their own in 1983 or 


Marketplace 


lost ground to Intergraph and new 
start-ups. Intergraph continues to 
benefit from an ability to quickly 
bring up-to-date systems to mar- 
ket, while its principal competi- 
tors are only now shipping 32-bit 
superminicomputer systems with 
advanced high-resolution raster 
displays. 

The losses in market share suf- 
fered by Computervision, Calma, 
Applicon and Auto-trol during 1983 
went principally to Intergraph and 
the 20 or so relatively new compa- 
nies selling CAD/CAM systems 
based on high-performance engi- 
neering workstations with Ether- 
net networking capabilities. 

Looking back to late 1982, such 
CAD/CAM companies as Daisy, 
Mentor, Apollo, Metheus, Orca- 
tech, Cadnetix, Candlinc, Cad- 
trak, CAE Systems, EAS, Avera, 
VLSI Technology, Formtek, and 
Graphic Horizons all started mar- 
keting systems based on net- 
worked workstations incorporating 
32-bit microprocessors with mul- 
tiple co-processors, very large 
memory and disk capacities, and 
high- resolution color displays with 
picture memory sizes measured in 
megabytes. According to president 
Charles Foundyller of Daratech 
(Cambridge, MA), his end-user 
clients were delighted because this 
brought a meaningful increase in 
performance for a significantly 
small investment—software for 
these workstations is usually based 
on UNIX operating systems and 
includes extended engineering 
analysis functions that are im- 
practical to run on 16-bit mini- 
computer-based systems. 

Computervision’s 12.5% gain in 


revenues during the first six 
months of 1983, as compared to the 
same period in 1982, came pri- 
marily from an increase in ser- 
vices and from revenues generated 
by acquisition. Computervision’s 
system and product sales remain 
flat, and its growth problems are 
due to its failure to bring up-to- 
date products to market on time. 
For example, the company’s 32-bit 
APU-based systems were delayed 
by more than a year and are only 
now reaching the market. 

The newly announced IBM 43800- 
based systems and the high-per- 
formance workstations—to be de- 
veloped jointly by Computervision 
and Sun Micro Systems—are not 
scheduled for shipment to cus- 
tomers until the latter part of 1984, 
and some doubt that Computervi- 
sion will be able to quickly convert 
its software to utilize IBM and Sun 
computers effectively. Certainly, 
once its advanced systems reach 
the market in volume, Computer- 
vision’s growth will pick up, but 
market share gains will be slow 
because of intense competition from 
IBM and Intergraph, and because 
of the erosion of Computervision’s 
customer base during the ex- 
tended period when the company 
was without a leading-edge 
product. 

Computervision continued to 
have difficulty retaining its mar- 
ket share, which fell from 41% in 
1980 to 25% in 1982 and 23% by 
the end of 1983. Daratech projects 
that Computervision will be over- 
taken by IBM in 1984 and retain 
only a 20% share of the market by 
the end of 1984. 


PC-Based Desktop Systems 

There are now 13 companies sell- 
ing IBM  PC/PC-XT-based 
CAD/CAM systems, and more are 
on the way. The systems being of- 
fered range from simple 2-D draft- 
ing packages for AEC applications 
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to PCB designed systems and a 
solid modeling system capable of 
producing shaded color images. 

PC-based desktop systems are 
marketed directly from software 
developer to end user, indirectly 
through manufacturers’ represen- 
tatives, or through system inte- 
grators who purchase software from 
the developers and buy hardware 
from dealers or directly from hard- 
ware manufacturers. The system 
integrator then sells the entire 
package (hardware, software, 
training and maintenance) to the 
end user. 

System integrators tend to be 
companies within the particular 
application market they are sell- 
ing to. Integrators selling to the 
AEC market, for example, will 
generally be AEC firm spin-offs. 

Daratech’s~ directory ' of 
CAD/CAM systems includes IBM 
PC-based systems from Auto-Disk 
Inc., CAD/CAL Products Inc., Car- 
rier Corp., and Integrated Systems 
Inc. Soon to be listed are Personal 
CAD Systems Inc., Summitt CAD 
Corp. and Cubicon Corp. Direc- 
tory prices range from about $1,000 
for simple 2-D drafting software to 
around $16,000 for solid modeling 
packages and $25,000 for a 2-D 
mechanical drafting system with 
NC capabilities. Total annual IBM 
PC-based system revenues will 
probably grow 400% in 1984, from 
$5 million in 1983 to over $20 mil- 
lion (or a 1% market share) in 1984, 
according to Daratech. 


Marketing Strategy 

A number of CAD/CAM vendors 
have concentrated on developing 
more sophisticated marketing 
techniques. IBM, for example, has 
recently formed the Graphics Sys- 
tem Program Group to develop 
products internally within IBM as 
well as contracting with outsiders 
for research and development, while 
Perkin-Elmer has established a 


CAD/CAM office to market its ver- 
sion of Lockheed’s CAD/CAM sys- 
tem, as well as to develop other new 
products. 

Since Prime consolidated its UK 
operations under Prime Computer 
CAD/CAM Ltd., it has launched 
some specialized software prod- 
ucts like the Electronic Design 
Management System (EDMS) for 
the design of digital circuits. 
Prime’s strategy is geared to to- 
tally integrated offerings. The 
company recently described its 
communications and networking 
capability in the area of CAD asa 
fantastic vehicle for entry into 
large-account marketing “because 
the people most concerned about 
the utilization of computer tech- 
niques for design and manufactur- 
ing are the large enterprises.” 

Control Data recently launched 
a series of new systems and work- 
stations to establish a foothold in 
the mechanical market. 

Those vendors offering low prices, 
along with increased product per- 
formance, are more likely to cap- 
ture a larger share of the market. 
BruningCAD introduced its 
SPECTRA workstation, which has 
increased the computing power of 
its EasyDraf? by some 250%. 
SPECTRA utilizes Motorola’s 
68000 32-bit microprocessor, and 
costs 20% less than the HP984 
desktop computer it replaces. IBM 
lowered its CADAM system by 30% 
and Perkin-Elmer decreased prices 
on their CADAM systems by 13% 
to 34% on one-to-four workstation 
systems. 

Many vendors, particularly 
Computervision and Applicon, have 
decided to emphasize software. 
Vendors emphasizing their soft- 
ware the most were those that al- 
ready had obsolescent hardware. 
According to Charles Foundyller, 
all vendors stressed the function- 
ality of their software, but only 
those with up-to-date hardware 
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would stress overall system per- 
formance rather than functionality. 

CAD/CAM systems have always 
been sold on the basis of the avail- 
ability of applicable software. But 
as users became more sophisti- 
cated, they realized that it was not 
good enough just to be able to de- 
sign something using a com- 
puter—one also had to use 
computers effectively to realize 
meaningful productivity 
improvements. 


Acquisition 

The competitive structure of the 
industry is such that firms are in- 
creasingly taking advantage of 
their positions in the turnkey seg- 
ment of the market. Established 
turnkey vendors are buying up 
smaller CAD/CAM software houses 
in a concerted effort to build up 
their product lines. 

Computervision bought Cam- 
bridge Interactive Systems (CIS) 
less than a year ago, a British 
company known for its MEDUSA 
3-D mechanical design-drawing 
package. It also acquired CIS’s af- 
filiated marketing organization, 
Applied Graphics Systems Europe 
(AGS) of Rotterdam. 

Although MEDUSA is cur- 
rently being marketed by Prime in 
the U.S., Computervision is hope- 
ful that the package will 
strengthen its product line in the 
mechanical sector. While Prime 
and Computervision are locked in 
negotiations about MEDUSA, it is 
almost certain that Computervi- 
sion will market the product after 
the first quarter of 1984. 

Computervision will also mar- 
ket a system, called the CDS 3000, 
based on the Sun Microsystems 
workstations. It will have software 
developed by CIS, which probably 
will be similar to MEDUSA. 

Computervision also acquired 
Grado, a German company that has 
a CAD system for PCB and IC de- 


BS COMPUTER GRAPHICS WORLD FEBRUARY 1984 


sign. Grado sold eight systems in 
1983 and had revenues totaling 
approximately $2 million. Grado 
software now runs on Prime, but 
Computervision plans to make it 
available on a Sun workstation 
sometime this year. 

In an effort to procure a direct 
share of the CAD system market, 
Prime recently acquired Com- 
peda, the British Government- 
owned CAD/CAM firm. Compeda’s 
key product, Plant Design Man- 
agement System (PDMS), can ac- 
curately create a complete 3-D 
model of an entire process plant or 
nuclear power station. PDMS has 
given Prime an excellent opportu- 
nity to enter the lucrative AEC 
market, where it will compete head- 
on with Intergraph, the leading 
supplier. 

But Prime only has the market- 
ing rights to PDMS, as the British 
Government retains the copyright. 
Negotiations are taking place to 
decide how the rights to PDMS 
should be transferred or sold, but 
it is highly unlikely that Prime will 
actually get the rights since it was 
the CAD Centre that originally 
produced PDMS. 

Tektronix purchased VR Infor- 
mation Systems and developed the 
Merlyn software package for 
PCB/IC layout, which should un- 
doubtedly strengthen Tek’s turnkey 
CAD/CAM product range. Earlier 
in 1983, Gould made an offer for a 
CAD/CAM software house, Graf- 
tek, but withdrew. Gould is still 
looking around for software com- 
panies to buy, particularly those 
involved in CAD. Applied Re- 
search Corp, of Cambridge, is the 
only independent CAD house left 
in the UK and Gould has tried to 
buy it too. 

According to Charles Foun- 
dyller, very few good U.S.-based 
CAD/CAM properties were up for 
sale in 1983, mainly because of 
continued market growth and the 


availability of venture finance on 


reasonable terms for R&D 
partnerships. 

Daratech’s report on Europe has 
revealed a weak market that paved 
the way for the sales of Cambridge 
Interactive Systems, Compeda, 
Grada and Quest. “Although many 
predict a shakeout and consolida- 
tion among the more than 100 
CAD/CAM vendors in the U.S. in 
1984, accelerated market growth 
will probably delay any significant 
realignment of the U.S. CAD/CAM 
industry until early 1985,” says 
Foundyller. 


Conclusion 

Color, 3-D, solid modeling and im- 
age processing seem to be reshap- 
ing the industry. Raster technology 
has now become the leader in dis- 
play growth and will further in- 
crease its lead over the other 
display technologies. The market 
for hardcopy devices is likely to 
show a resurgence of growth once 
color electrostatic printer/plotters 
become readily available. Other 
new devices—such as laser print- 
ers, ink-jet printers and CRT cop- 
iers—could also accelerate this 
overall growth pattern. It is pre- 
dicted that software and service 
organizations will blossom forth in 
the 1980’s to reach $900 million in 
revenues each by 1987. 

Timesharing and retrofitting 
existing systems will become in- 
creasingly competitive, and ven- 
dors would be wise to start giving 
far greater attention to raster 
technology, color, software, 32-bit 
technology and high-quality 
hardcopy. 

More than 300 companies now 
participate in the computer graph- 
ics market and have changed the 
industry from being technology- 
driven to application-driven, which 
means that the 37.2% growth in 
the industry in the past year is ex- 
pected to increase dramatically. 
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Major vendors promise the 
availability of graphics software 
with high-quality and broad flex1- 
bility on the majority of com- 
puters. Turnkey system houses are 
busy developing in-house software 
for specialized CAD/CAM appli- 
cations; display manufacturers are 
developing software for device-in- 
dependence in specialized appli- 
cations, and many independent 
companies as well as end users are 
developing their own packages. The 
computer graphics hardware mar- 
ket is expected to create phenom- 
enal demand for’ software 
addressing specialized applications. 

Chris Yalonis, project director at 
Creative Strategies Inc. (San Jose, 
CA), has produced some interest- 
ing research which reveals that 
computer graphics software sales 
reached an estimated $13 million 
in 1982 and were expected to reach 
$190 million in 1983. The soft- 
ware percentage of gross OKM 
sales is estimated at 5.2% in 1982 
and 5.5% in 1983. 

Yalonis predicts that, by 1987, 
revenues will be increased to 
around $870 million by the grow- 
ing demand for low-cost engineer- 
ing CAD/CAM applications 
software, as well as for personal 
computer graphics software. 

In mechanical design, the use of 
direct view storage tube technol- 
ogy has been superseded by raster 
displays driven by high-perform- 
ance 32-bit micros and specialized 
16-bit, bit-sliced special-purpose 
processors. Color has become so 
indispensable that such vendors 
as Intergraph, Applicon and 
BruningCAD no longer offer mon- 
ochrome workstations. 

The AEC community has the 
need for high-level graphics sys- 
tems specialized to their purposes, 
and turnkey houses are respond- 
ing with systems costing less than 
$50,000 per station. This segment 
of the market will continue to grow 
throughout the 1980’s. Hi 


Marlene Brown is a freelance computer jour- 
nalist based in London. She is a graduate of 
London University, with degrees in mathe- 
matics and science. 
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Evaluating Graph 
and Chart Output 


By Barbara Weiss 


There are many computer prod- 
ucts on the market that either con- 
vert numerical data input into 
graphs and charts or allow a user 
to actively generate such displays. 
Many points need to be reviewed, 
however, before making a purchas- 
ing decision. Considerations in- 
clude compatibility with existing 
equipment, time required for im- 
plementation and training, and 
sustaining service and support 
costs. 

One important aspect that is 
often overlooked is the actual 
quality and effectiveness of the 
output being produced and dis- 
played. After all, there is a visual 
language to charts and graphs—a 
language so standardized that we 
tend to take it for granted. 

Just as with a printed page, we 
have certain expectations when 
first confronted with a graph or 
chart, and our ability to analyze 
the data presented is slowed down 
or interfered with if these expec- 
tations are not met. We may sim- 
ply assume that the data conveys 
incorrect information. 

The quality of a graph or chart 
is not as dependent on resolution 
as it is in the case of illustrative 
or pictorial material. Low-resolu- 
tion equipment will suffice, pro- 
vided that the established 
conventions of typography and lay- 
out are followed. To properly eval- 
uate graphics displays, and thereby 
ensure production of effective 
graphs and charts, it is necessary 
to have some knowledge of these 
conventions. 


Labeling 
In the interest of readability as well 


as aesthetics, conventions have 
been established for clear, concise 
labeling. 


Main Heading: Ideally, a computer 
graphics system will allow one or 
more ways to emphasize the main 
heading: larger type size; bold face 
type; color differentiation; control 
over vertical placement to allow 
isolation; and underlining. A sys- 
tem should also allow for horizon- 
tal flexibility. Unfortunately, many 
systems accommodate only center- 
ing on the screen, or placement of 
the heading to the extreme left. 
Unless handled skillfully, this can 
result in a visually unbalanced and 
awkward presentation. 


Axis Labeling: There must be a 
provision to clearly indentify what 
the x- (vertical) and y- (horizontal) 
axes represent. The independent 
variable (y-axis) is usually labeled 
using accepted abbreviations, 
which should be positioned close 
enough to the bottom line of the 
chart to permit quick visual asso- 
ciation, but not so close as to cre- 
ate readability problems. They 
should label the chart, not be a part 
of it. The use of upper and lower 
case, rather than just upper case, 
makes for better readability and a 
more pleasing presentation. 

The x-axis, or dependent varia- 
ble, is usually labeled across the 
top and to the left of the chart, or 
down the left side. A system should 
allow differentiation of this sub- 
heading from the main heading, 
ideally through a change of size, 
weight, direction or color of type. 
Underlining is not recommended; 
the fewer lines outside a graph or 
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chart, the more readable are the 
lines within it. 

A system should also allow flex- 
ibility in the placement of addi- 
tional labels to indicate the values 
of each vertical segment, so that 
they are just the right distance 
from the first vertical line of the 
graph. In the interest of horizontal 
readability and aesthetics, these 
labels are usually right-justified to 
form an invisible line that is par- 
allel to the first vertical axis of the 
chart. 


Keying: All but the simplest graphs 
and charts require a clear, concise 
and easy-to-read key to define colors 
or textures. There is a variety of 
conventional formats available, and 
a system should allow utilization 
of at least one of them. However, 
since a very simple chart or graph 
may not require a key, a system 
should not automatically generate 
one. 

The most common format con- 
sists of clearly labeled sample 
color/texture “swatches” which are 
usually grouped together outside 
the chart’s actual image area. The 
swatches must be large enough to 
avoid any ambiguity, since small 
ones tend to bleed or get distorted 
by background color, and tiny areas 
of texture may prove unrecogniza- 
ble. A system should permit an op- 
tional outline of the sample area. 
But remember, while textures often 
become crisper and more readable 
when outlined, an outline can tinge 
or change the color of the area it 
surrounds. To avoid confusion, the 
label must be closer to its corre- 
sponding sample than to any other 
element on the screen. Since labels 
vary in length, a system should al- 
low movement and manipulation of 
the samples and the position of the 
key on the screen. 

When only one or two variables 
need identifying, lines or bars can 
be labeled directly on the chart. 
Color correspondence and/or spa- 
tial association are used to ensure 
that no ambiguities arise. A good 
system should provide both com- 
plete flexibility in placement of 
such labels and the option to 
change type size or weight to dif- 
ferentiate them from all other ty- 
pography on the screen. 

A less-commonly used alterna- 
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tive is to connect relevant ele- 
ments to corresponding identifying 
words or quantifying numbers with 
lines and/or arrowheads. This for- 
mat is only feasible if the system 
provides a variable pel feature, 
since such lines should be unob- 
trusive enough to not distract from 
any other lines on the chart. 


Graph/Chart Types 

The line graph and bar chart are 
the two most commonly used va- 
rieties. A system should at least be 
capable of producing and display- 
ing both. Pie charts are sometimes 
useful, but not essential. 


Line Graphs: A line graph is pro- 
duced by plotting a series of values 
along two axes and joining the 
plotted points with a line. It is es- 
sential that these lines be the 
dominant elements on the screen. 
Since they represent essential in- 
formation, they should immedi- 
ately indicate maximum and 
minimum values and show the di- 
rection of any rise or fall. 

A system’s palette should in- 
clude hues with enough contrast to 
establish at least two planes on the 
screen. Lines joining the plotted 
points should be in high contrast 
to the background color so that they 
appear on the plane closest to the 
viewer. The underlying grid that 
represents the chart values, as well 
as all labeling (except for the main 
heading), should contrast less with 
the background. 

The palette should also offer a 
choice of complementary hues that 
do not vary widely in light/dark 
contrast, if more than one value is 
to be plotted and represented by 
lines on the same graph. All such 
lines should appear to be on a plane 
closer to the viewer than the un- 
derlying grid. Usually, a change of 
color is not enough to clearly dis- 
tinguish one plotted line from an- 
other when plotting four or more 
values on the same graph. Texture 
and/or line width should also be 
varied to increase differentiation 
and avoid confusion. 

Lines joining plotted points can 
be emphasized by making them 
wider than those making up the 
underlying grid. Many systems 
feature a “variable pel width” 
which accommodates this type of 


differentiation. Variable pel also 
enables the thickening of outside 
lines, thereby improving readabil- 
ity. However, effective use of color 
contrast is still required on all but 
the highest-resolution equipment, 
when wider lines are used. 

If more than one value is repre- 
sented by lines on the same graph, 
those lines must be clearly differ- 
entiated from each other. This is 
especially crucial if the lines cross. 
Varying line texture is a widely 
used convention for this type of 
differentiation. A system should 
provide a choice of at least four to- 
tally different line textures (e.g., 
dotted lines, solid lines, dashes, dot- 
dash-dot). Even then, a change of 
texture is usually not enough to 
clearly distinguish one plotted line 
from another when there are three 
or more values plotted on the same 
graph. So, you may wish to vary 
color or line width as well. 

The fewer the number of lines on 
the screen, the more distinct and 
readable the lines formed by join- 
ing plotted points. To increase 
readability, lines representing the 
underlying grid are often omitted 
and replaced by small marks or 
ticks that cross the bottom line 
and/or the first left vertical line of 
the graph. This technique is ac- 
ceptable for showing general trends, 
but not recommended if the graph 
is to be a precise picture of very 
specific values. A system should 
provide the means to utilize this 
alternative, particularly if it does 
not feature a variable pel, is mon- 
ochromatic, or provides a color pal- 
ette with inadequate variety of 
light/dark, bright/dull colors. 


Bar Charts: This type of chart is 
also drawn from a series of values 
plotted against two axes. However, 
these values are represented by 
vertical bars, rather than by join- 
ing the plotted points with a line. 

As with the line graph, a suffi- 
cient mix of contrasting dark/light 
colors must be available from the 
palette to differentiate the grid and 
labeling from the bars that repre- 
sent the primary information. 
Again, it should be possible to es- 
tablish at least two planes on the 
screen, using color or texture. 

By placing bars side by side, or 
overlapping them and using color 
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or texture to differentiate, two or 
more items can often be shown on 
the same bar graph. It is essential 
that a system offer either a palette 
with sufficient contrasts or the ca- 
pability to generate filled textured 
areas. 

All related bars on a single chart 
should be of the same width, or im- 
mediate visual recognition of com- 
parative information is compro- 
mised. Each bar is usually kept 
separate from its neighbor—close 
enough to enable visual compari- 
son, yet far away enough to permit 
individual differentiation. A sys- 
tem should allow the user to ad- 
just bar width and spacing and, 
ideally, be able to expand or con- 
tract the entire chart as the widths 
of the bars are adjusted. 

Individual bars are often di- 
vided into a number of parts, al- 
lowing comparison of the values 
of the constituents of the bar. Not 
only must a system provide a vari- 
ety of textures or shades for differ- 
entiation purposes, but it should 
be capable of reordering consti- 
tuents if the original design proves 
unreadable. 


Conclusion 

There are many graphics conven- 
tions associated with the display 
of information in chart or graph 
form, aside from the most funda- 
mental ones that should always be 
accommodated on any system to 
ensure that displays communicate 
clearly and effectively. The pro- 
spective system buyer, after hav- 
ing thoroughly assessed his specific 
graphics needs, should become 
conversant in these other conven- 
tions as well. Only in this way can 
the prospects for a rewarding long- 
term man/machine relationship be 
maximized. 
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TECHNOLOGY WATCH 


Tne Best 


of Both Worlds 


Two conflicting requirements in 
any graphics input device are high 
speed and high resolution. If a 
particular device allows the user 
to move a CRT cursor very quickly 
from one point on the screen to an- 
other, it’s unlikely the same device 
will give the user enough control 
to position the cursor with great 
accuracy. On the other hand, if the 
device offers high resolution, many 
more points must be addressed on 
the screen, and traversing those 
points will take longer. 

KA Design Group, of Berkeley, 
CA, has just completed developing 
a new kind of joystick which offers 
both high pointing speed and high 
resolution while incorporating some 
very advanced ergonomic features. 
Called the Turbo Stick, it uses a 
standard RS-232 interface with 
ASCII output to send positional 
information back to the host 
computer. 

In place of the standard config- 
uration of a single select button 
mounted on top of the joystick 
handle, the Turbo Stick has two 
microswitches mounted on the side 
of the handle (Figure 1). One switch 
performs the same function as the 
conventional select button; the 
other is used to switch between a 
rapid motion mode with coarse 
resolution and a fine resolution 
mode with slower motion. 

The microswitches on the Turbo 
Stick are positioned where the 
user’s thumb and index finger 
would normally rest when holding 
a joystick. Instead of reaching on 
top to press the select button, the 
user merely increases thumb or 
index finger pressure. 

The rapid motion mode is called 
“absolute mode”. Physically mov- 
ing the joystick from its lower left 


to its upper right limit causes a 
CRT cursor to move diagonally 
across the screen in the same way. 

By pressing the mode change 
switch, the user can go to a fine 
resolution “rate mode.” In this 
mode, the joystick becomes rela- 
tively insensitive to small move- 
ments of the handle. In fact, a 
movement of less than 10 degrees 
has no effect whatsoever on the po- 
sition of a cursor. 

A movement of between 10 and 
15 degrees results in a change in 
position corresponding to one part 
in 4096. Pushing the handle more 
than 15 degrees results in a stead- 
ily increasing rate of change in 
cursor position. Many applications 
involve motion along an orthogo- 
nal axis. The 15 degrees of free- 
dom before deflection occurs allows 
the user to move up and down 
without any undesired deviations 
to the side (or vice versa). 

The joystick can output posi- 
tional information in one of three 
ways for each mode of operation. 
With the computer-request option 
selected, data are sent to the host 
only when the host requests it. 
With the discontinuous option se- 
lected, data are sent each time the 
positional information changes. 
When the continuous option is se- 
lected, data are sent continuously, 
even if no positional change occurs. 

All these functions are pro- 
grammable from the host com- 
puter. A software developer can 
force the joystick into absolute or 
rate mode to optimize the use of 
the device for a particular task 
within an application. A good ex- 
ample of this is the selection of a 
color from a palette of many thou- 
sands of hues. In absolute mode, 
the joystick could be used to select 
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the color-change option from an on- 
screen menu. The program would 
recognize the user’s selection and 
immediately switch into rate mode 
for delicate motion within the large 
address space needed to hold all 
the possible colors. This would all 
be transparent to the user—he 
would automatically have rapid 
motion at the menu selection stage 
and fine control at the color chang- 
ing stage. 

The Turbo Stick’s outer casing 
has been ergonomically designed 
in the form of a smooth, complex 
curve that allows the user to 
change the height at which his 
wrist is positioned above the 
worktable. The user can also ad- 
just length of hand support simply 
by rotating the device. 

Inside the case is a microproces- 
sor with up to 8K bytes of EPROM 
to provide the intelligence for pre- 
processing positional information 
and passing it to the host over the 
RS-232 interface. The micropro- 
cessor uses CMOS technology for 
low power consumption so that the 
joystick can operate from the 5-volt 
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MicroPlot 
Systems 


Figure 1: The 
Turbo Stick 


RS-232 line rather than from a 
separate power supply. 

The company envisions four ma- 
jor applications areas for the Turbo 
Stick. In addition to the obvious 
computer systems and instrumen- 
tation markets, the RS-232 capa- 
bility with ASCII output will make 
the joystick very attractive to en- 
gineers evaluating various kinds 
of joysticks; to programmers look- 
ing for a quick, convenient way to 


write software to drive joysticks; 
and to systems integrators looking 
for a development aid in integrat- 
ing joysticks into turnkey systems. 
The marketing thrust will be pri- 
marily toward OEM’s, and the 
company is also actively seeking 
to license the technology for inte- 
gration into existing terminals and 
workstations. Hf 

Mike Higgins 
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CONFERENCE REVIEW 


AutoFact 5 


“CIM Now” was the theme for las 
November’s AutoFact 5 conference, 
which was held at Detroit’s Cobo 
Hall. Attendance figures, quoted at 
over 22,000, marked a significant 
increase over the 12,051 attendees 
to AutoFact 4. Over 170 exhibitors 
demonstrated CAD/CAM systems, 
software programs, and material- 
handling systems. 


The Exhibitors 
Computervision Corp. (Bedford, 
MA) installed its own “Factory of 
the Future,” a simulated automo- 
tive factory setting in which an on- 
board computer for automobiles was 
designed and manufactured. At- 
tendees were able to view the pro- 
cess through the aid of several 
large-screen display projectors. The 
first step in this demonstration was 
the design and layout of a PC board 
on the CDS 4000 CAD system. 
When the design was complete, 
colored contours on the display 
screen indicated the presence of a 
hot spot on the board, necessitat- 
ing a redesign. During the manu- 
facturing planning and analysis 
phase, the system searched a da- 
tabase to find out whether a suit- 
able vacuum sensor had already 
been designed for another project, 
eliminating the need to reinvent a 
design part if such a part already 
existed. The demonstration con- 
cluded with the actual manufac- 
ture of the product, through output 
of the CDS 4000’s design data to 
milling, machining and assembly. 
Control Data Corp. (Minneapo- 
lis, MN) demonstrated a prototype 
of its ICEM Ergonomic Worksta- 
tion. Part of CD’s integrated com- 
puter-aided engineering and 
manufacturing system, it is ex- 
pected to be released in mid-year. 


The workstation includes 
2,000K bytes of RAM, a 3-D dis- 
play file, a 200K vector transform 
rate, and a 60Hz non-interlaced 
color display with 1024 x 1280 res- 
olution. Estimated price is $30,000. 

Inevitably, at every major trade 
show, there is at least one new 
product or new company that turns 
heads and gives the attendees 
pause to take a closer look. In this 
instance it was Silicon Graphics 
(Mountain View, CA), making its 
public debut with the Integrated 
Raster Imaging System (IRIS). The 
workstation uses a proprietary 
Geometry Engine chip to manipu- 
late 2-D and 3-D designs in either 
a standalone or a multiterminal 
network. (See CGW’s Technology 
Watch, December 1983.) 

CadLinc (Elk Grove Village, IL) 
ran demonstrations of its CIM Net 
system, which is comprised of sev- 
eral workstations, network capa- 
bilities, system interfaces and 
application software for the 
CAD/CAM environment. The net- 
work is based on Ethernet network 
protocol which allows the users to 
share data and transfer files. The 
company claims that the network 
can support more than 1,000 CIM 
workstations over a distance of one 
mile. CadLinc also announced that 
it has obtained exclusive world 
rights to market Polysurf sculp- 
tured surface software and a nu- 
merical control applications 
package for the metalworking in- 
dustries. Both packages were de- 
veloped at The CAD Centre 
(Cambridge, UK). 

Intergraph Corp. (Huntsville, 
AL) announced several expanded 
capabilities on its system, aimed 
specifically at the CIM environ- 
ment. The additions include: a 
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Mechanism Element Modeling 
System which creates models of 
planar or 3-D mechanisms for in- 
put to analysis programs; pre- and 
post-processing interfaces to the 
MoldFlow and MoldCool plastic 
mold analysis packages; and flat 
pattern development and parts 
nesting packages. 

Benson (San Jose, CA) intro- 
duced an ink-jet plotter aimed at 
solid-modeling applications. The 
ColorScan 800 uses “drop-on-de- 
mand” ink-jet technology to pro- 
duce output with a resolution of 
203 dots per inch. “A” or “B” size 
plots can be accomodated on this 
unit, which sells for $17,500. 

Three companies introduced 
products oriented towards the 
CADD environment. BruningCAD 
(Tulsa, OK) demonstrated its 
SPECTRA system, which is based 
on an MC 68000. It has a 19-inch 
color monitor and supports a 2-D 
mechanical drafting package as 
well as an architectural design 
package. Tektronix introduced 
PLOT 10 computer-aided drafting 
software for use with its 4100 se- 
ries. The software runs locally un- 
der CP/M-86. Bausch & Lomb 
(Austin, TX) enhanced their Pro- 
ducer system by adding 19-inch 
color and monochromatic raster 
displays with a resolution of 
812 %384. 


IGES 

The National Bureau of Standards 
(NBS) continued its efforts to de- 
velop the Initial Graphics Ex- 
change Specification (IGES) by 
conducting a working demonstra- 
tion in which twelve vendors 
transferred CAD/CAM parts files 
across their systems. The files con- 
tained the 3-D geometry of a me- 
chanical part with dimensioning 
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and annotation. Each participat- 
ing vendor was to create three 
views of the part before producing 
a new file for transfer to the next 
vendor. Applicon, Auto-trol, Bausch 
& Lomb, Calma, Control Data, 
Computervision, Gerber, Graftek, 
Matra Datavision, McAuto, MSC, 
and Prime participated. The re- 
sults of this test are scheduled to 
be analyzed by the IGES Test, 
Evaluate and Support Committee. 


Awards 
The third annual LEAD Award for 
leadership and excellence in the 
application and development of 
computer-integrated manufactur- 
ing was presented to Western 
Electric by CASA/SME. Western’s 
15-person manufacturing team re- 
ceived the award for the develop- 
ment and implementation of an 
integrated manufacturing control 
system used in the automated pro- 
duction of printed wiring boards. 
The SME Manufacturing Engi- 
neering Education Foundation an- 
nounced the awarding of grants 
totaling $216,152 to 48 colleges and 
universities. The Board of Direc- 
tors made its selections from over 
90 proposals submitted. 


Technical Sessions 

Though AutoFact remains one of 
the premier forums for the ex- 
change of technical information on 
all facets of the CIM process, there 
was a noticeable shift towards ex- 
ploring the concerns of managing 
such integration. R. P. Sadowski, 
Associate Professor of Industrial 
Engineering at Purdue University, 
went so far as to suggest that the 
acronym “CIM” be re-identified as 
“computer-integrated manage- 
ment” during the presentation of 
his paper, A Taxonomy of Com- 


puter-Aided Manufacturing and its 
Educational Implications. 

Papers on solid modeling domi- 
nated the design session. Robert 
Crowley’s paper, entitled Solid 
Models — What are They?, pro- 
vided a very thorough introduction 
to the subject; while Richard Rie- 
senfeld’s paper, A View of Spline- 
Based Solid Modelling, presented 
an update on the technical re- 
search being conducted in this area 
at the University of Utah. 

Traditional debate on “Can it 
work? Does it work?” was notice- 
ably absent from the technological 
discussions. In its place was the 
overriding inquiry, “How can we 
make it work in a cost-effective 
manner”? In many of the sessions, 
the term “cost-effective” was 
chanted almost to the point of be- 
coming a mantra. Nowhere was this 
more evident than in the Manag- 
ing the Introduction of New Man- 
ufacturering Technology session. 

This year’s conference demon- 
strated that CAD/CAM has passed 
from the curiousity phase to one of 
compelling significance to modern 
manufacturing industries. The 
technology has proven its produc- 
tive advantage and is now clearly 
accessible in a multiplicity of forms. 
The major challenge is manage- 
ment: How to finance and imple- 
ment these systems, and how to 
deal with the human issues of re- 
training and redefinition of job 
functions. “CIM Now” is indeed 
technologically feasible, and the 
computer tools of integrated man- 
ufacturing can be expected to con- 
tinually improve. With these tools 
at hand, considerable thought must 
be given to the most effective man- 
ner of using them. 

Patrice M. Wagner 
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BOOK REVIEW 


Graphics Primer for the 
IBM PC 

By Mitchell Waite & Christopher 
L. Morgan 

Reviewed by Mike Higgins 


This book is an excellent primer 
for those who have an IBM PC and 
know how to run word processing, 
spreadsheet and database pro- 
grams, but have no experience us- 
ing the PC to generate graphics. 
The book opens with an 
overview of the PC’s graphics 
hardware and_ software, and 
immediately presents a simple 
BASIC program which allows you 
to get started without first having 
to plough through a lot of intro- 
ductory material. This is followed 
by an explanation of the various 
text and graphics modes available 
on the PC and an introduction to 


the concepts of color and video 
memory mapping. All the stan- 
dard topics—such as 2-D and 3-D 
coordinate systems and line and 
circle drawing—are covered. 

The text is brought to life with 
attractive diagrams, short sample 
programs for reader implementa- 
tion, and copious use of color illus- 
trations. In fact, the book uses color 
illustrations almost to excess. 

The book builds on each exam- 
ple as it is presented, introducing 
more and more complex material 
as it progresses. 

Chapter Four describes the 
DRAW command and its associ- 
ated Graphics Definition Lan- 
guage (GDL). Introductions to the 
powerful PAINT and image array 
plotting commands follow, with in- 
structions on generating custom- 
made characters and using them 
to perform character animation. 
There’s a whole new world here for 
people who have limited their use 
of BASIC to adding numbers to- 
gether and moving text around. 


Chapter Eight really gets into 
the nuts and bolts of graphics— 
telling the reader how to repro- 
gram the Motorola 6845 video 
controller chip on the IBM 
Color/Graphics Adapter board to 
create new text and graphics modes. 
The book concludes with a chapter 
on programming the PC to gener- 
ate graphics on a monochrome dis- 
play, which involves a completely 
different set of techniques. 

Anyone following the clearly 
written, step-by-step instructions 
in this 440-page book should have 
no difficulty in using the IBM PC 
to produce effective color graphics 
for business, educational, or enter- 
tainment purposes. Experienced 
and novice users alike can benefit 
from the book. 

“Graphics Primer for the IBM 
PC” is published by Osborne/ 
McGraw-Hill, and lists for $21.95. 
A diskette containing the more 
than 70 graphics programs pre- 
sented in the book is available sep- 
arately for $29.95. Hi 
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than one standard is needed to 
serve a variety of commercial 
implementations. 

ACM and SIGGRAPH have both 
been active on existing graphics 
standards committees. Represen- 
tatives have consistently voted 
against forwarding dpANS GKS 
and Draft International Standard 
7942 Information Processing 
Graphical Kernal System (DIS 
7942). At press time, the most re- 
cent opposing vote had been sub- 
mitted on November 25, 1983 to 
ISO in response to the ballot ques- 
tion “Do you agree that the U.S. 
member bodies should vote to ap- 
prove with editorial comment DIS 
7942 Information Processing 
Graphical Kernal System (GKS) 
functional description?” J.A.N. Lee, 
ACM’s representative to X3, states 
that there are two reasons for their 
position: GKS’s lack of extensibil- 
ity to 3-D; and the inability of GKS 
to work in a hierarchical struc- 
ture. However, Richard Greco, a 
software engineer at Tektronix, has 
been working internally to imple- 
ment GKS and finds it extendable 
to 3-D. 


A forum on the technical capa- 
bilities of both GKS and GSPC ’79 
Core follow, in addition to an arti- 
cle on the Programmer’s Hierar- 
chical Interactive Graphics 
Standards (PHIGS). PHIGS is a 
work item under development 
within ANSI’s X3H3 committee, 
and is intended to provide the 
functional capabilities needed in a 
standard for complex graphics en- 
vironments. It is expected that 
PHIGS will be submitted to ISO 
as a work item this year, thus be- 
ginning its process of acceptance 
by that organization. 

In the interim, however, a por- 
tion of the computer graphics com- 
munity believes that the more 
robust graphics environments need 
to be served by a standard, and 
therefore advocate the adoption of 
Core. 

“Perhaps the largest problem 
that we are faced with in stan- 
dards development is that the in- 
dustry wants a fully matured 
standard instantly,’ Bono says. 
Anyone who has worked on graph- 
ics standards development com- 
mittees knows that the process is 
long and arduous. Compounding 
this is the fact that technological 
developments within the industry 
render a developing standard in- 


adequate for certain applications 
before the proposal can even make 
it through the standardization 
process. Jim Warner feels that 
technological developments are 
rapidly eclipsing both GKS and 
Core standards. 

For example, we are currently 
seeing the development of non-von 
Neumann architectures that in- 
corporate proprietary VLSI graph- 
ics chips. Though these systems 
may well advance computer 
graphics technology, one must 
quejstion how they will compete in 
a standardized marketplace. 

As GKS has advanced through 
the standards adoption process 
within both ISO and ANSI, a 
number of computer graphics sys- 
tems conforming to GKS specifi- 
cations have already been 
announced. With GKS having 
achieved the status of a draft stan- 
dard within ISO, system vendors 
are well aware that in order to see 
systems into the European and 
American markets, such conform- 
ity will be necessary. Further, 
supporting multiple, incompatible 
standards is a more expensive pro- 
postion for system manufacturers 
than having a single computer 
graphics standard. 


Patrice M. Wagner 
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TOOLS 


continued from page 73 


the application program. 

[| Primitives are grouped into 
segments that are mutually exclu- 
sive. An image on a display device 
is composed of one or more seg- 
ments which may be named and 
stored in a segment storage graph- 
ics data structure. This graphics 
data structure is independent of 
any application data structure. 

|] The virtual graphics device has 
a device-independent addressable 
area called the virtual coordinate 
system. 

[|The application program de- 
fines the mapping from a rectan- 
gular region in the world coordinate 
system (a window) into a rectan- 
gular region in the virtual coordi- 
nate system (a viewport). This 
mapping is called the viewing 
transformation. 

|_| The viewing transformation may 
also be used to define the position 
and orientation of a virtual cam- 
era in the 3-D world coordinate 
system. Parallel, perspective, and 
oblique projections may be defined. 

|] The viewing transformation 
“photographs” a world-coordinate 
object. Before the photograph is 
taken, the application program may 
scale, translate, rotate, or shear the 
object using a modeling transfor- 
mation specified in world 
coordinates. 

[|The virtual graphics device 
supports device-independent vir- 
tual graphics input functions which 
may be associated with named 
segments to manipulate dynami- 
cally the image of these segments 
on a physical display device. The 
device driver maps physical input 
devices into virtual input functions. 


The Systems Architecture 

The basic architecture for a de- 
vice-independent graphics system 
is shown in Figure 1. The applica- 
tion program has access only to 
those routines in the device-inde- 
pendent module. This module sends 
operating system (op) codes and 
parameters across a virtual device 
interface (VDI) to the device driver. 
A separate device driver is re- 
quired for each supported graphics 
device. The driver converts the de- 
vice-independent op codes and pa- 


Device Independence with a Simple VDI. 


Application 


Program 


Most capabilities are simulated in software 


Figure 3: 
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Device Intelligence with a Robust VDI. 


Application 
Program 
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graphics device whenever possible 


Figure 4: 


rameters into the specific com- 
mands required to drive the target 
display device. The virtual device 
interface is bi-directional, allow- 
ing graphics input to be obtained 
from peripherals assiciated with the 
target display device and returned 
to the application program for 
processing. 

The segment storage module for 
2-D and 3-D information main- 
tains all segments defined by the 
application. Segments may be 
saved on a disk file and later re- 
stored to run with another 
program. 

The placement of the VDI deter- 
mines the level of device intelli- 
gence and sophistication of the 
device drivers in the graphics sys- 
tem. With architecture that passes 
a minimum of op codes and pa- 
rameters across the VDI to the 
drivers (Figure 2), most function- 
ality is simulated in software in 
the device-independent routines. 
For example, all polygons might be 
stroke-filled in software rather than 
using a hardware polygon fill al- 
gorithm. With this approach, new 
device drivers are easy to develop 
because only a few capabilities need 
to be supported in the driver. While 
device drivers are easy to write, 
this architecture is inappropriate 
for moderate- to high-performance 


Device-Independent 
Tools Package 


Device 
Driver 


Virtual Device 
Interface 


interactive applications. 
Placement of the VDI deter- 
mines the device intelligence of the 
system. By placing this interface 
closer to the application program 
(Figure 3), the device-independent 
part of the system becomes smaller 
and the device drivers increase in 
complexity. In extreme cases, the 
device-independent routines sim- 
ply build op codes and parameters 
for all commands that are to be 
processed within the device driver. 
With this approach, a separate 
“device-independent” implementa- 
tion is built for each device driver. 


Standards for Designing 
Interfaces 

Graphics standards offer a com- 
mon ground for both the develop- 
ment of graphics software tools (i.e., 
the application program interface) 
and the interfacing of these tools 
to graphics hardware (i.e., the VDD). 
The tools standards, Core and GKS, 
define a set of general-purpose 
subroutines or procedures that can 
be called from an application pro- 
gram to generate a graphic image. 
The VDI standard is important to 
graphics hardware vendors and 
software developers who must sup- 
port several devices as part of a 
device-independent graphics tools 
system. 
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Accessing Graphics Device Capabilities 


Device Driver 


Figure 5: 


Core and GKS are generalized 
guidelines for a set of graphics 
software tools. Functionally, they 
are quite similar, supporting the 
same graphics primitives, primi- 
tive attributes, segmentation con- 
cepts, 2-D viewing principles, and 
methods for doing graphics input. 
The Core system provides an ad- 
ditional model for 3-D primitives 
and viewing that is not yet defined 
within GKS. GKS includes the 
bundling of primitive attributes 
and raster extensions to handle 
pixel operations. GKS supports the 
concept of a workstation, analo- 
gous to the Core concept of a device 
driver. 

Graphics standards are built 
around the “most” criterion: sup- 
port most graphics applications, on 
most graphics devices, most of the 
time. As an example, while both 
Core and GKS provide methodolo- 
gies for linking modeling, viewing 
and image transformations where 
the modeling and viewing are per- 
formed in software, no standard 
guidelines exist for the device-in- 
dependent implementation of mod- 
eling and viewing in device 
firmware. The Programmer’s Hi- 
erarchical Interface to Graphics 
(PHIG) subgroup of the ANSI 
X3/H3 graphics standards com- 
mittee is now investigating alter- 
natives for device-independent 
support of high-performance 
devices. 


Performance Considerations 
Many successful graphics applica- 
tions utilize the full functional ca- 
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pability of a target display device 
while optimizing system through- 
put. Typical measures of system 
response are the speed with which 
the picture is displayed and modi- 
fied and the system’s response to 
graphics input functions. With de- 
vice-independent systems, an ines- 
capable degradation of performance 
comes from mapping world coor- 
dinates in virtual coodrinates as 
an intermediate step before map- 
ping into the world coordinate sys- 
tem of the target display device. A 
streamlined transformation pipe- 
line with paths for 2-D and 3-D, 
clipping, and no clipping can re- 
duce this overhead. 

Another potential bottleneck that 
can occur is inefficient access to 
the device-dependent hardware 
display list. Device-independent 
segment information and attri- 
butes must be mapped into the 
command set of the target device. 
The lack of conformity among the 
hardware vendors with respect to 
the command set and transforma- 
tion capabilities for the hardware 
display list complicates the han- 
dling of graphics data structures. 
Non-standard functions such as 
segment copying, extending an ex- 
isting segment, and nesting of seg- 
ments must be implemented using 
device-dependent escape codes from 
the application program. 

Graphics input is perhaps the 
most difficult functional area to 
implement in a device-indepen- 
dent manner while maintaining 
high performance. While many of 
the newer high-performance de- 


(High Performance) 


Virtual Device Interface 


vices support a hardware PICK 
function, they all vary in the nam- 
ing conventions used when creat- 
ing segments and in the presence 
or absence of a PICK-ID for iden- 
tifying individual primitives within 
a segment. The time for software 
PICK simulation, required in the 
absence of a hardware PICK algo- 
rithm, increases in direct propor- 
tion to the number of detectable 
segments and can be agonizingly 
slow as the number of detectable 
segments increases into the 
hundreds or thousands. 

Another key performance con- 
cern is the ability to associate a 
graphics device with the dynamic 
transformation of a segment or 
group of segments on the display 
device. A common example is to 
associate the motion of a joystick, 
lightpen, or tablet stylus with the 
dragging of a group of picture ele- 
ments on a display surface. While 
the functional specification may be 
straightforward, hybrid imple- 
mentations (i.e., part in software, 
part in firmware) are often neces- 
sitated by the widely varying 
graphics input and data structure 
architecture of today’s high-per- 
formance devices. 


Data Structures 

Device-independent graphics 
methodologies define a non-hier- 
archical, segment-based graphics 
data structure defined in virtual 
coordinates. A segment may be 
thought of as what is captured on 
a 35mm film image while the 
shutter of the camera is open. As 
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such, a graphics data structure 
built around the segment concept 
is like a roll of 35mm film images. 

Application data structures are 
typically defined in terms of world 
coordinate objects with various 
linkages among the objects. Ob- 
jects may be nested into groups of 
assemblies to any depth. Transfor- 
mations may be associated with 
either the objects or the assem- 
blies at any level of the hierarchy. 
Real-world, application-specific 
properties (e.g., connectivity among 
members of a finite element mesh) 
may be built into the application 
data structure, which may use ab- 
breviated notation for specialized 
primitives (e.g., ellipses, fillets, and 
center lines) and 3-D shapes. 

As a general rule, graphics data 
structures are application-inde- 
pendent, storing only the primi- 
tives, attributes, and transforma- 
tional information that is sup- 
ported by the target graphics dis- 
play device. Device-independent 
graphics data structures may be 
even more restrictive, supporting 
only the features available on 
“most” graphics devices. 

Integration of application and 
graphics data structures is the 
major bottleneck in the use of de- 
vice-independent graphics tools for 
high-performance applications 
such as CAD. The device-indepen- 
dent designs striving for general- 
ized nomenclature and access paths 
are often viewed as either inade- 
quate or inefficient by application 
designers, who require highly spe- 
cialized, optimized graphics. 

As a starting point, the appli- 
cation developers must view the 
graphics data structure as sepa- 
rate from the application data 
structure. The graphics data 
structure should, as a general rule, 
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be derivable at any time from the 
application data structure. As such, 
during an application session in- 
volving extensive graphics input 
and image manipulation, an ap- 
plication-level audit trail must be 
maintained for each interaction to 
allow proper update of the appli- 
cation data structure. 


Conclusion 

Device-independent tools systems 
based on Core, GKS or a hybrid of 
these methodologies will become 
commonplace. Robust implemen- 
tations that take advantage of 
graphics hardware capabilities, 
especially hardware display list and 
dynamic image manipulation, will 
be less common and will be used 
for many medium-performance 
CAD applications. The more prom- 
inent systems will support, with 
reasonable intelligence, all the 
popular display devices on the 
market. 

An important use of device-in- 
dependent software will be for rapid 
prototyping of new applications. 
Menu layout, symbol definition, 
interaction alternatives, and dif- 
ferent models for the human inter- 
face can be modeled and modified 
easily and quickly using a device- 
independent system with output to 
a variety of candidate display de- 
vices. The implementor can hedge 
his bets in the choice of a final pro- 
duction display system by model- 
ing his application device inde- 
pendently and basing his choice of 
a final target device on the device- 
independent prototype studies. The 
final production application sys- 
tem may later be rewritten device- 
dependently for high performance, 
targeted to the selected display 
hardware, and based on the de- 
vice-independent prototype. The 


implementor may choose to stay 
with the device-independent model 
if performance is deemed adequate. 

With the trend in design graph- 
ics toward distributed systems and 
standalone, single-user worksta- 
tions, part of an application sys- 
tem will reside in an individual 
user’s workstation. More and more 
Core- and GKS-like capabilities 
will be implemented in VLSI. More 
of the transformation pipeline will 
migrate to the device hardware. 
Data structure linkages, applica- 
tion-level audit trails, and a par- 
allel device-independent segment 
data structure necessary for hard- 
copy will be maintained in soft- 
ware. New conceptual models like 
PHIGS will supplant existing 
standards as the new guidelines 
for high-performance graphics 
applications. Hi 
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CRT Camera Has 
Microprocessor 

The CompactColor camera model 635 
for raster-based color terminals has 
been announced by LogE/Dunn In- 
struments, of San Francisco, CA. It 
features a microprocessor, a 40-char- 
acter alphanumeric front panel dis- 
play, and a library of proven exposure 
protocols in storage for 24 film and 
format combinations. Additional pro- 
grams can be created and stored in the 
camera’s memory. 

Designed to produce 35mm slides 
and 8”x10” prints or view-graphs au- 
tomatically without changing film 
backs or refocusing, the camera has 
built-in exposure monitoring that pro- 
vides a closed feedback loop which 
compensates for any drift in the input 
analog video signal level and for any 
change in the light output character- 
istics of the CRT phosphor. 

The flat face CRT has 1400 lines 
nominal resolution and flat-field-cor- 
rected, on-axis color-corrected optics. 

Price for the camera is $12,950. 
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Realtime Image Processing 
System 
Image Graphix, Inc., of San Francisco, 
CA, announced the DX-11 standalone 
realtime image processing system for 
OEM’s in geographic information, 
manufacturing automation, arts & 
entertainment, and medicine. Based on 
the Sun Microsystems 68010, the sys- 
tem combines Bell Laboratories’ 
UNIX™ operating system, Motorola’s 
MC68010"™, Intel’s Multibus"™, and RS- 
170 video compatibility. 

The system includes 1M byte of cen- 
tral memory, a 50M-byte Winchester 
drive, 1/4” streaming tape, four RS- 
232 ports, 512x512x8 image memory 
and 6-bit RS-170 video digitizer, all 
packaged in a 28” high cabinet. Pe- 
ripheral options include 400M-byte 
Winchester drives; 9-track tape drives; 
Ethernet'’ communications; 32 bit- 
planes of image memory; 4M bytes of 
CPU memory; hardware floating point, 
array processing, pointwise arithme- 
tic processing, histogram analysis, and 
graphics display controller; up to three 
video digitizers; and NTSC 
encoding/decoding. 


The DX-11 also features UNIX ver- 
sion 2.7 with Berkeley 4.1c enhance- 
ments, a fully supported C compiler, 
Franz-LISP interpreter, and over 200 
imaging and graphics utility subrou- 
tines. The graphics package includes 
pan, zoom, scroll, cut & paste, lines, 
arcs, and circles. The imaging pack- 
age, IKS, includes region analysis, bit- 
plane masking, pixel protection, pseudo 
coloring, contrast enhancement, and 
bias and gain control. Additional lan- 
guages available include Pascal, FOR- 
TRAN and BASIC. 

Entry-level price for the DX-11 is 
under $30,000. 
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Enhancements to VP-30 
Vector Processor 

KMW Systems Corp., of Austin, TX, 
announces throughput and versatility 
enhancements to its VP-30 Vector 
Processor. The enhancements include 
DMA processing, a faster front-end 
microprocesser, circular interpolation, 
irregular polygon fill and arc genera- 
tion. Existing VP-30’s can be up- 
graded to include these new features. 
Circle 49 on information card 
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Portable Six-Color Plotter 

from Enter 
Enter Computer, Inc., of San Diego, CA, 
has introduced a six-pen personal 
plotter for use with Apple-, IBM PC-, 
and CP/M- compatible units. The 
Sweet-P Model 600 Six-Shooter fea- 
tures a plotting speed of 14 ips, RS- 
232 and parallel interfaces with au- 
tomatic switching between ports, 
mainframe “eavesdropping”, 19 Eng- 
lish and foreign language character 
sets, 2K bytes of buffer memory stor- 
age, and an automated six-pen 
carousel. 

The Sweet-P 600 operates with En- 
ter’s Sweet-P Graphics Language 
(SPGL). All graphics software pro- 
grams that now support Sweet-P 100 
can also be used to operate Sweet-P 
600. The Six- Shooter is also compati- 
ble with HPGL (Hewlett-Packard 
Graphics Language). 


In serial port operation, the plotter 
can be used in a multi-user environ- 
ment. It can be placed between micro- 
computer and printer or terminal and 
printer, operating in “eavesdrop” mode 
and performing tasks only when or- 
dered to. The Six-Shooter also features 
floating point arithmetic, optional 8K 
memory and twelve color pens which 
write on paper or acetate. It can also 
use rapidograph pens in CAD appli- 
cations. The Sweet-P weighs only eight 
pounds, but it can handle large paper 
sizes. 

Price for the Sweet-P 600 Six-Shooter 
is $1,095. 
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Color Graphics on STD Bus 
Board 

Matrox Electronic Systems Ltd., of 
Montreal, Quebec, has introduced the 
Matrox STD-800, a complete color 
graphics system on an STD bus board. 
The card is designed for OEM’s wish- 
ing to add color graphics to their pro- 
cess control, medical electronics, 
business graphics, and low-end 
CAD/CAM systems. 

The card contains 128K bytes of on- 
board RAM which can be configured 
for a variety of resolutions including 
512x512x4, 640x400x4 and 640x480x2 
bits/pixel. Either interlaced (30Hz) or 
non-interlaced (60Hz) operation can be 
selected. The board includes a 7220 
GDC VLSI video controller and sup- 
ports split screen smooth scroll and 
pan, hardware vector and circle gen- 
eration, high-speed characters and 
patterned area fills, hardware blink, 
and a lightpen surface. Up to 16 colors 
may be selected from a palette of 4096. 

Price for the STD-800 card is $995. 
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Dot Matrix Color Printer from 
Trilog 

Trilog, Inc., of Irvine, CA, has intro- 

duced the TIP'™-302, dubbed the CO- 

LORPLOT™-II, full-color dot matrix 

impact line printer. 

Model TIP-302 provides 75 to 300 
lines/min. printing, full-color graphics 
generation, and two pitches of com- 
pressed printing. It is software-com- 
patible with the original COLORPLOT 
model and includes all of the same fea- 
tures. Improvements include a 9x7 
matrix character to print at speeds of 
300 lines/min. and both 13.3 and 16.6 
characters/in. print capability. It can 
produce up to 256 colors. 

COLORPLOT-II is designed for 
CAD/CAM, mapping, scientific re- 
search, art, well logging, and other 
color graphics applications. 

Price for the model TIP-302 is $6900, 
with OEM discounts available. Deliv- 
ery is 90 days ARO. 
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The ADM 11G 
and ADM 12G 
graphics 
terminals from 
Lear Siegler. 


Graphics Terminals from Lear 
Siegler 
The Lear Siegler, Inc. Data Products 
Division, of Las Vegas, NV, has intro- 
duced two video display terminals with 
expanded vector drawing capabilities. 

The ADM 11G and ADM 12G 
graphics terminals, featuring auto- 
matic vector drawing graphics, are 
completely compatible with Tektronix 
Plot 10, the Tektronix 4010 and the 
Digital Engineering RG512. The ADM 
11G is a conversational terminal, and 
the ADM 12G adds block mode with 
expanded programming and editing 
capabilities. 

Graphics capabilities include 
512x250 resolution and 64 bytes of 
128K-bit RAM. Graphics features in- 
clude a graph mode for drawing circles 
and arcs, polygon fill of irregular 
shapes, muliply-vector-variations, point 
plot mode, selective erase, 4010 alpha 
mode for combined graphics and an- 
notations, and full alphanumeric 
capabilities. 

Price for the ADM 11G is $1,995; 
the ADM 12G costs $2,195. 
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Dual-Mode Plotters 
from CaiComp 

CalComp, of Anaheim, CA, has an- 
nounced the 107X family of plotters 
designed for manufacturing, engi- 
neering and design appplications. The 
1073, 1075 and 1077 models feature 
36” continuous-roll feed and an ability 
to provide 34” x 30” cut sheet plots at 
diagonal plotting speeds ranging from 
21 to 52 ips, and are equipped with 
MC68000 microprocessors. The plot- 
ting bed is vertical so that the opera- 
tor can see the plot as it is drawn. 

The plotters also feature an English 
language control panel and built-in 
diagnostics. 

Prices for the plotters range from 
$14,950 for the model 1073 to $24,500 
for the model 1077. 
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Designing with 
AutoCAD and 
OptoMouse on 
IBM PC and 
compatible 
unit. 


“CAD and Mouse” Package for 
PC's 

USI Computer Products, of Brisbane, 
CA, has combined its digital optical 
mouse, OptoMouse, with AutoCAD, a 
drafting and design software system, 
to create a ready-to-run package for 
use with IBM PC-compatibles. 

OptoMouse operates accurately at 
speeds of up to 20ips on a desktop grid 
pad. Often-used commands can be as- 
signed to four buttons on the Opto- 
Mouse. To execute all other commands, 
the OptoMouse is moved to point the 
cursor at the chosen on-screen com- 
mand. The keyboard is used only to 
add text to the drawings. 

AutoCAD, produced by AutoDesk 
Inc., offers a variety of design and 
drafting applications including archi- 
tectural and landscape drawings, 
drafting for mechanical, electrical, 
chemical, structural, and civil engi- 
neering, and printed circuit design. 

Price for the OptoMouse and 
AutoCAD package is $1,200. 
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Microcomputer-Based System 
for Mechanical CAD/CAM 
Microcad Ltd., of Tel Aviv, Israel, has 
introduced the MICROCAD/ME, a mi- 
crocomputer-based turnkey system for 
the design of mechanical parts. The 
basic system includes a 16-bit micro- 
computer with 512K bytes of RAM and 
a 20M-byte disk. Its 17” display has 
1024x800 resolution, a tablet or mouse, 
a keyboard, and software for modeling 
and drafting applications. An optional 
NC machining package is being 

developed. 
Price for the system is about $45,000. 
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Serial Dot-Matrix Printers for 
Minis and Micros 
Mannesmann Tally Corp., of Kent, WA, 
has introduced a line of serial dot-ma- 
trix printers for mini- and micro-com- 
puters. The MT-440’s run at 400 cps 
in the draft mode and 100 cps in the 
letter-quality mode. A bar-code print- 

ing model runs at 270 cps. 

The printers include a tabbing fea- 
ture that allows the print head to travel 
at speeds of up to 650 cps when by- 
passing blank portions of a line, a 
paired-tractor paper-handling system, 
sound dampening lid, friction feed for 
single-sheet and letterhead printing, 
bottom feed, and full dot-addressable 
graphics capability. 

The MT-440’s use a 9x7 dot matrix 
to produce draft-quality print and an 
18x40 matrix in the correspondence- 
quality mode. They can print at 10, 12 
or 16.7 characters/in. All models are 
available in either serial or parallel 
interface. An operator-installable sheet 
feeder and a quick-tear feature are 
optional. 

Price for the draft-quality MT-440I 
is $2,395; the MT-440L, which adds 
letter-quality capability, sells for 
$2,695; the MT- 440D, which can also 
print bar codes and OCR characters, 
costs $2,995. OEM quantity discounts 
are available. 
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Tally’s serial 
dot-matrix 
printer. 


19-Inch Color/Monochromatic 
Workstation 

Bausch & Lomb, of Austin, TX, has 
developed 19” non-interlaced color and 
monochromatic raster displays for its 
CAD system, Producer. A dual display 
configuration allows the operator to 
view an entire drawing on the color 
display with 512x384 resolution and 
perform detail work on a 1024x800 
resolution monochromatic display with 
pan/zoom functions. 

Price for the Producer system with 
the 19” dual color/monochromatic dis- 
play option is $77,995. 
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DEC/Tek-Compatible Color 
Graphics Terminal 

CIE Terminals Inc., of Las Vegas, NV, 
has announced its CIT-467 dual per- 
sonality, ANSI-compatible color 
graphics terminal. The terminal al- 
lows simultaneous use of DEC alphan- 
umeric software commands, the 
Tektronix 4027A color graphics com- 
mand structure, and the Tektronix 
4010/4014 emulation mode. 

In addition to its DEC VT-100 com- 
patibility and ANSI x3.64-standard 
control sequences, the CIT-467 pro- 
vides rectangle/polygon/circle/arc/pie 
command functions and is compatible 
with 4027A graphics primitives. Other 
4027A features include full fot ad- 
dressability, user-programmable scale 
factor, relocatable origin, automatic 
default to CO (white) for applications 
not requiring color, and assignment of 
eight colors to subsequent vectors. 

Emulating Tektronix 4010/4014 
monochrome terminals, the CIT-467 
has 572x480-dot resolution, 4096x4096 
addressable plot area, standard cross- 
hair cursor, five vector variations, and 
incremental and point plot. 

Standard interfaces are EIA RS- 
232C and 20mA current loop, as well 
as full and half duplex operation. 

Video features include a 7x9” char- 
acter matrix, 132/80-character col- 
umn display, eight colors with 64 
programmable combinations, and a 
variable-speed smooth scroll up to 2400 
baud. An additional special line draw- 
ing set, split-screen operation, and 
window erase feature are also pro- 
vided. Additional features include five 
programmable video attributes, mon- 
itor mode operation, English language 
diagnostics, and detachable keyboard. 

Price for the CIT-467 color graphics 
terminal is $2,995. Quantity dis- 
counts are available. 
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The CIT-467 


color graphics 
terminal. 


Imagewriter 
serial dot 
matrix printer 
from Apple. 


Variable Resolution Dot 
Matrix Printer 
Apple Computer, of Cupertino, CA, has 
introduced a dot matrix printer which 
is fully compatible with Apple per- 
sonal computers. 

The Imagewriter prints graphics at 
up to 180 cps, and full text at up to 
120 cps, in a 7x9 dot matrix. The 
printer uses bit-map graphics to sup- 
port the Lisa computer’s graphics ca- 
pabilities and connects directly to the 
Lisa or Apple III. A serial interface 
card connects it to the Apple II+ or 
Apple Ile. 

The Imagewriter prints in eight 
character fonts, and users can design 
up to 175 additional characters. Fonts, 
underscoring, and sub- and super- 
scripts can be mixed in the same 
printed line. It also provides variable 
resolution from 72 to 160 dots/in., pitch 
from 10 to 17 characters/in., line spac- 
ing from 1/6” to 1/144”, and propor- 
tional font spacing. The printer uses 
either friction-feed or adjustable-width 
pin-feed tractors and accomodates sin- 
gle sheets, fan-fold continuous forms, 
roll stock and precut labels from 3” to 
10” wide. Up to four copies can be 
printed at a time. 

Price for the Imagewriter is $675. 
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E&S 19” Coior Calligraphic 
Display 

Evans & Sutherland Computer Corp., 
of Salt Lake City, UT, has added a 19” 
Color Calligraphic Display to its PS 
300 family of computer graphics sys- 
tems for real-time design and analy- 
sis. The display uses the same cabinetry 
as other PS 300 19” displays, and has 
a selection of over 1,800 colors. 

Price for the display is $22,000. 
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The TI Portable Professional 
Computer 

A computer compatible with the desk- 
top TI Professional Computer has been 
announced by Texas Instruments’ Data 
Systems Group, of Dallas, TX. The TI 
Portable Professional Computer is 
available with a 9” color or mono- 
chrome display. 

All hardware options and software 
programs available for the TI Profes- 
sional Computer are compatible with 
the Portable Professional Computer, 
and it will support all the same com- 
munications products. A 10M-byte 
Winchester disk option is available. 

Included are a 16-bit 8088 central 
processor, 64K bytes of RAM expand- 
able to 768K, five expansion slots, 25- 
line by 80-column format, 720x300 
resolution, the ability to drive an ex- 
ternal 12” monochrome or 13” color 
monitor, and an integral 5” half-high 
floppy diskette drive with space for an 
additional built-in disk drive option. 
Individual diskette storage capacity is 
320K bytes under MS-DOS 1.1 and 
360K bytes with MS-DOS 2.1. 

Price for the monochrome display is 
$2395; the color display costs $2965. 
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CAREER OPPORTUNITIES IN 


COMPUTER GRAPHICS 


CAD/CAM Systems 
Graphic Peripherals 


The Computer Graphics market is one of the most dynamic growth fields 
of all EDP Technologies and offers unsurpassed career opportunities to pro- 
fessional level personnel with experience in a wide range of engineering/ 


technical/commercial applications. 


C. J. Vincent Associates, the leading professional recruitment firm servic- 
ing this industry, is experiencing an unprecedented demand from our client 
companies for qualified professional level candidates on a Wor/d-Wide basis. 


Multiple openings include: 


@ Sales/Marketing Management 
@ Application/Systems Engineers 


e Sales Engineers 


e Field Service Engineers 
@ Hardware and Software Engineers 
Compensation for qualified candidates ranges from $20,000 (entree level) 
to over $60,000 (management positions) with realistic potential for higher 


income in sales and sales management. 


If you are interested in persuing a career in this dynamic growth industry, 
we can facilitate your search and evaluation. All fees are paid by client com- 
_ panies. Please send resume or call: Vincent J. Cucuzzella or Jack Cook. 


C.J. VINCENT ASSOCIATES, INC. 


2000 Century Plaza, Columbia, Maryland 21044 


(301) 997-8590 


Fee Paid Agency for High Technology Professionals—NATIONWIDE 


Circle 64 on information card 


107 


The 14” model 
3302 terminal 
from Daisy. 


Daisy Terminals for Intecolor 

Computers 
Daisy Data Terminals Corp., of Har- 
risburg, PA, has expanded its 3300 line 
with its model 3302 color graphics ter- 
minal, designed for process control, 
energy management, building secu- 
rity, business, finance, and general EDP 
applications. 

The 3302 is compatible with the ISC 
Intecolor 8001G/8301G and is avail- 
able in 14” and in 19” versions. In- 
cluded are a fixed convergence shadow 
mask color CRT, 60Hz refresh rate, 
color-on-color capability with eight 
foreground and eight background 
colors, 80x48 (50) display format, and 
a 320-character display set in socket- 
mounted EPROM’s. XY point plots, XY 
bar graphs, and vector plots are pro- 
duced on a 160x192 grid. Complete 
screen protect software, expanded 
communication, and defaults in 
NVRAM are included. 

The 14” model is offered for $2895; 
the 19” version is $3495. OEM dis- 
counts are available. Delivery is 60 to 
90 days ARO. 
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DunsPlus Personal Business 
Computer 

Dun & Bradstreet Corp., of New York, 
NY, has announced the DunsPlus, a 
comprehensive system for education, 
service, and customer support. 

DunsPlus consists of an IBM PC- 
XT, a hard disk drive, an eight-color 
monitor, printer, detachable keyboard, 
and modem, combined with software 
for spreadsheet, graphics, data man- 
agement and word processing. Its com- 
munications capabilities can access in- 
house mainframe computers, elec- 
tronic mail facilities and on-line infor- 
mation networks. Data can be accessed 
from outside sources such as main- 
frames and information networks. Ad- 
ditional software products or 
specialized applications may be added. 

Price for the DunsPlus system is 
$10,200. 
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32-bit CAD System with 

Parallel Processing 
Information Displays, Inc., of Ar- 
monk, NY, has introduced a 32-bit CAD 
workstation with independent pro- 
cessing sub-systems each with its own 
local program and data storage facili- 
ties. The CADalyst 200 is a turnkey 
system that houses all the traditional 
CAD components and capabilities 
needed to perform drafting and illus- 
tration for technical publishing, civil 
engineering, and facilities manage- 
ment, including fully interactive 
graphics and sophisticated networking 
options. 

CADalyst 200’s 32-bit parallel pro- 
cessing architecture employs up to 16M 
bytes of addressable memory, a 25” 
vector refresh display, floating key- 
board, and lightpen. It can be field- 
upgraded to other CADalyst models. 

Available peripherals include elec- 
trostatic and pen plotters, laser print- 
ers, telecommunications equipment, 
CRT phototypesetters, and digitizers. 
Fully interactive drawing options are 
menu-accessible. Drawings are cre- 
ated with a lightpen or automatically 
generated from computed data. 

The workstation supports IDRAW, 
IDI’s graphics software package, and 
I-NET allows it to communicate with 
other CADalyst 200 systems, other 
computers, and commonly pooled pe- 
ripherals over coaxial cable, common 
carrier, dedicated line, microwave, or 
satellite transmission. 

The CADalyst 200 workstation is 
priced under $50,000. 
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13” Color Displays Allow 
Mixed Inputs 
The Components & Systems Group at 
Zenith Corp., of Glenview, IL, has added 
one medium-resolution and four high- 
resolution models to its 13” color dis- 
play line for OEM’s. 

The displays are available with RGB 
or NTSC composite video, or with a 
mixed input mode capability option 
that allows RGB input to be superim- 
posed over N'T'SC composite input. RGB 
horizontal resolution is from 370 to 800 
lines; composite resolution is 330 lines 
horizontal and up to 480 lines vertical 
(interlaced). 

Standard features include a modu- 
lar chassis, self-converging yoke, and 
centering and size controls. Optional 
features include audio capability; an 
audio, video and RGB loop for driving 
monitors from a single source; 16-color 
capability; interlace capability; and 
RGB customer gain control and hori- 
zontal sweep frequencies from 15.7 to 
32KHz. 

Price range for the 13” color display 
is $379-$599. 
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Atari-Compatible Color 
Printer 

Axiom Corp., of San Fernando, CA, has 
announced a multi-functional color 
printer that is compatible with Atari 
computers. The GP-700AT plugs di- 
rectly into the Atari user/serial port 
without an 850 interface. 

The printer features a four-hammer 
print head that prints in up to 25 colors 
in each pass from a cassette-type rib- 
bon inked in black, magenta, cyan and 
yellow and a data compres- 
sion/expansion system. It can print al- 
phanumerics, symbols, and all types 
of graphic elements at up to 50 cps. 
Screen dump programs allow precise 
color selection for dumping the Atari 
Hi-Res color screen. 

Price for the GP-700AT is $599. 
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Terak improves Keyboard 

Design 
Terak Corp., of Scottsdale, AZ, has 
improved the ergonomic design and re- 
liability of the 8510 Graphic Com- 
puter System’s keyboard. The new 
keyboard is now included in all 8510 
orders. 

Designed to meet international hu- 
man-factor design requirements, the 
Terak 8535 keyboard features a low 
profile, sculptured keytops, height and 
angle adjustment, and a coiled con- 
nection cable. It can incline from 8 to 
13 degrees. 

The keyboard is available on both 
the monochrome and dual display color 
systems, but cannot be retrofitted to 
model 8510C computers. 
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Medusa-Compatible CAD/CAM 

Workstations 
Data Type, of South Wales, UK, has 
introduced a full-specification graph- 
ics workstation compatible with Me- 
dusa'’ software. The workstations 
comprise a Data Type XK19 19” 
graphics display terminal and a Sum- 
magraphics Bit Pad One and stylus 
joystick. An alphanumeric screen is 
optional. 

Price of the dual workstation is ap- 
proximately $4,400; the single termi- 
nal version is about $3,900. 
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VAX VMS Workstation 
from Dipix 

Dipix, Inc., of Columbia, MD, an- 
nounces the release of a VAX VMS®- 
based workstation version of its AR- 
IES-II Digital Image Analysis Sys- 
tem. These configurations can be added 
to existing VAX installations or deliv- 
ered as standalone systems. Up to eight 
workstations can be supported. Image 
analysis operations are performed 
through internally developed software 
packages. A FORTRAN library and/or 
source code are optional. 

Price for the workstation is $35,000. 


Circle 72 on information card 


16-Bit Business 
Microcomputer 
Monroe Systems For Business, of Mor- 
ris Plains, NJ, has unveiled its 16-bit 
System 2000 microcomputer, based on 
the Intel 80186 microprocessor. 

Designed for single or multiple users, 
the System 2000 uses the CP/M 86 
DPX and MS DOS operating systems 
and includes a low-profile CPU with 
two built-in 640K-byte dual density 
floppy disk drives and a Z80-A co-pro- 
cessor. The system has a basic memory 
capacity of 128K bytes RAM, expand- 
able to 896K. 

Other features include an adjusta- 
ble 640x400 bit-mapped 12” mono- 
chrome video display screen with 2000- 
character capacity in a 25x80 grid, a 
choice of character displays, dedicated 
cursor pad, ten application-defined 
function keys that allow up to forty 
different functions and four user-de- 
finable program keys, and two EIA RS- 
232C serial ports with programmable 
baud rates to support asynchron- 
ous/synchronous and synchronous 
communications protocols at speeds of 
75 bps to 19.2K bps. 

Along with GW BASIC which is 
supplied, the system supports Pascal, 
FORTRAN, C and COBOL. A 14” color 
video display with 16-color palette is 
optional, as are 10M-byte external hard 
disk and auxiliary drives, a 200 cps 
dot matrix or 33 cps formed character 
printer, and communications modem. 

Price for the basic system is $3,675. 
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Animated Graphics and Text 
for Video 

The VideoSprite™ graphics card from 
Synetix, Inc., of Redmond, WA, is a 
solid state board that plugs into the 
Apple II computer to allow a compos- 
ite overlay of two video signals for such 
applications as subtitling, cartoons and 
educational displays. The external 
signal may be any composite color video 
signal originating from a color cam- 
era, video cassette recorder, videodisk 
or computer, and it is recordable by 
most videotaping equipment. 

With the VideoSprite board, an Ap- 
ple II can be programmed to generate 
text and objects of various shapes, sizes 
and colors. The board’s multi-plane 
capability allows up to 32 levels of data 
to occupy the screen simultaneously 
as well as to be overlayed on video pro- 
gramming. Software is offered for cre- 
ating and moving the data. 

Each of the 32 levels may be pro- 
grammed in one of sixteen colors in- 
cluding black and transparent. Text is 
available in 24 rows by 32 or 40 col- 
umns. VideoSprite will only work with 
a color composite video input that is 
close to NTSC standard. Black and 
white inputs are not allowed. 

Price for the VideoSprite board is 
$795. 
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The Massachusetts Institute of Technology has created a new interdisciplinary labora- 
tory to address the invention and creative use of new media. As part of this Media 
Laboratory’s teaching responsibilities, six faculty positions are open in the Department 
of Architecture. Candidates qualified for any one or more of these openings are invited 
to submit resumes and any additional information by February 15, 1984, to: 
Professor Nicholas Negroponte, Director, Media Laboratory, Room NE43-205, Mas- 
sachusetts Institute of Technology, 545 Technology Square, Cambridge, Massachu- 
setts 02139 
The positions are in the discipline areas of: 
1. film and video engineering 
2. Computer graphics 5. epistemology and learning 
3. personal computation 6. acoustics and audio engineering 
Duties include 50% research and 50% teaching. In each case, teaching will include 
three commitments: 
1. an introductory subject in the field 
2. a graduate seminar in the faculty person’s particular field 
3. thesis supervision 
Faculty are expected to build research programs from the following existing platforms 
of sponsored research: human interaction with computers, broadcast technology, 
learning, signal processing, computer music, electro-optics, graphics and image making. 
Applicants must possess a Ph.D. or equivalent, and must have demonstrated ability 
and interest in research. Teaching experience at the university level is desirable. The 
positions respectively require professional experience in: 
. television engineering, digital video, telecommunication 
. computer animation, image processing, artificial intelligence 
. human/machine interface, experimental psychology 
. electronic imaging, display technology, 3-D 
. developmental psychology, social science, computation 
. digital audio, real-time signal processing, spatial sound, speech processing, 
performance technology 
Each position can be at either the Assistant or Associate Professor level; salary 
competitive and to be negotiated. The opening is specifically for the academic year 
starting September 1984. An earlier starting date is possible. 
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Business Graphics Package for 
Zenith and IBM Micros 
Peachtree Software Inc., of Atlanta, 
GA, has released its Business Graph- 
ics System for use with IBM PC and 
Zenith Z-100'" microcomputers and the 
Plantronics COLORPLUS™ Color 
Graphics Adapter in the IBM PC. The 
software features smaller packaging 
and full-color documentation and is 
written in Peachtree Graphics 

Language. 

The Business Graphics System gen- 
erates line charts, bar and area graphs, 
pie charts, histograms, scatter charts, 
critical ratio graphs and word charts. 
It features control over axis ranges, pie 
chart slice offsetting, background color 
for screen display, a choice of seven 
character fonts, double-sided bar chart 
capability, and a choice of eight colors. 
By interfacing the system with finan- 
cial modeling packages, data files and 
statistics can be turned into graphs in 
minutes. 

Software for the IBM PC, Zenith Z- 
100, or Plantronics COLORPLUS costs 
$295. 
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Interactive Graphics Software 
from Harris 

Harris Computer Systems, of Ft. Lau- 

derdale, FL, has announced its PA- 

TRAN-G interactive pre- and post- 

processor graphics system for engi- 

neering applications. 

Developed by PDA Engineering, PA- 
TRAN-G contains transparent math- 
ematical functions for faster geometric 
construction, display, and editing of 
3-D finite element models. Its interac- 
tive nature permits simultaneous ac- 
tivity by several users. 

PATRAN-G allows design databases 
for different types of engineering anal- 
yses (such as structural, thermal or 
dynamic) to be established using the 
same CAD model. Substructure models 
can be blended together to make an 
entire system model. An interactive 
color capability allows engineers to 
highlight specific areas within models 
and study resulting color patterns. 

The annual licensing fee for PA- 
TRAN-G is $8,000 per single user 
configuration; an unrestricted user li- 
cense, $15,000. 


Circle 78 on information card 


P-C Board Design and Layout 
Terminal from McAuto 
McDonnell Douglas Automation Com- 
pany (McAuto), of St. Louis, MO, has 
announced UniPCB, a printed circuit 
board design and layout module for its 
Unigraphics CAD/CAM system. 
UniPCB produces complete photoplot- 
ter artwork, assembly drawings, nu- 
merical control machining operations 
and instructions for automatic com- 

ponent insertion. 
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SOFTWARE 


Running on 32-bit Data General MV 
and DEC VAX computers through 
McAuto’s D-100 raster workstation, 
UniPCB accepts circuit definitions from 
the Unigraphics schematic design 
module to drive placement and rout- 
ing operations, checks for design rule 
violations, and ensures that the PCB 
layout agrees with the schematic. 

The terminal’s features include pan, 
zoom, rubberbanding, and a virtually 
unlimited number of named database 
layers. Traces can be routed either 
manually using the system’s interac- 
tive features or automatically with op- 
tional Autoroute module. A “trace- 
hugging” feature conserves board space 
for interactive routing. 

Prices for UniPCB, including an au- 
tomatic trace router, are $35,000 (small 
computer) and $55,000 (large 
computer). 
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Nova Graphics Implements 
GKS 

Nova Graphics International Corp., of 
Austin, TX, has announced Nova*GKS, 
a graphics application development tool 
that incorporates GKS. Nova*GKS 
utilizes a multi-layer architecture that 
consists of the GKS interface, a work- 
station manager with picture storage 
independent of the graphics device, and 
one or more workstation supervisors, 
each handling a specific graphics 
device. 

The system can be efficiently dis- 
tributed between a host computer and 
a microprocessor-based graphics 
workstation in eight possible configu- 
rations. All or portions of the system 
can operate on either the host or the 
workstation. Because of its layered 
implementation, Nova*GKS can be 
tuned to implement specific features of 
the hardware devices of various man- 
ufacturers required to support a par- 
ticular application. 

The Nova*GKS is available with 
complete user- and system-level docu- 
mentation. Nova offers direct support 
to OEM’s and end-users, and complete 
training. 

The FORTRAN implementation of 
Nova*GKS for host computers is priced 
at $7,500, with OEM discounts avail- 
able. Nova*GKS, written in C for the 
microcomputer market, will be re- 
leased in April. 
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Hierarchical CAE System 
Eliminates Redundant 
Drawing 
FutureNet Corp., of Canoga Park, CA, 
has unveiled STRIDES (Structured 
Interactive Design System), a hierar- 
chical CAE design package for use on 

the IBM XT. 
STRIDES is designed to interlace 


with FutureNet’s DASH-1 Schematic 
Design Workstation for complex CAE 
projects that need to be segmented into 
sub-parts, require accurate block dia- 
gram documentation or use low-level 
elements. With this combination, a 
change in one document is automati- 
cally incorporated into the overall 
design. 

The system is designed to manage 
up to 99 subordinated levels of docu- 
mentation, accessible by positioning the 
cursor on the desired level and press- 
ing the PAGE UP or PAGE DOWN key. 
Progressively finer detail emerges as 
successively lower levels in the docu- 
ment tree are selected. Within each 
drawing level, drawings can be simi- 
larly selected for viewing or editing 
with a single keystroke. Changes made 
at each level are temporarily saved 
until a final save command makes a 
record of all edited drawings and clears 
temporary files. 

Price for STRIDES is $1,900. 
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CatSoft Solid Modeler Runs 
on HP 9000 

CatSoft, the 3-D solid modeling pro- 
gram from Catronix Corp., of Atlanta, 
GA, is operational on the Hewlett- 
Packard 9000. Implemented at the level 
of engineering design and develop- 
ment, the solid model may then pass 
electronically to analysis, CAD, CAM, 
publication, and manufacturing sys- 
tems. This direct transmittal elimi- 
nates the need to redraw or reenter 
the geometry at each level of use. The 
software makes solid modeling possi- 
ble for users in many types of 16- and 
32-bit operations. 

A perpetual license is priced at 
$30,000. Lease terms, with the option 
of conversion to purchase, are avail- 
able. 


Circle 82 on information card 


FastWare Doubles Speed of 
Intecolor Terminal 

With the addition of FastWare, Inte- 
color Corp., of Norcross, GA, has in- 
creased the average rate in bits/sec. at 
which its E8001G color graphics ter- 
minal processes information from about 
9,400 to approximately 19,200 baud. 
The processing speed of graphics plot 
codes is increased by about 35 percent. 
FastWare is PROM-resident and re- 
quires no reductions in terminal 
functions. 

Price for FastWare is $300. 


Circle 83 on information card 


Modified DI-3000 Supports 
IBM 5080 
With the addition of a device driver to 
their DI-3000 package, Precision Vis- 
uals, of Boulder, CO, has produced the 
first graphics tools support for the IBM 


5080 Graphics System. The driver is 
being released concurrently with the 
0080 system. 

Application programmers using the 
DI-3000 will be able to utilize the IBM 
5080’s 2-D and 3-D dynamic image 
transformation, complex polygon fill 
with colors or patterns, hardware 
picking, and complete color table ac- 
cess in engineering, scientific, and CAD 
applications, with little or no modifi- 
cation to the 5080. The package’s de- 
vice-independence also allows 
application developers targeting prod- 
ucts to the IBM system to begin de- 
sign-prototyping in advance of the 
workstation’s availability. To facilitate 
interactive applications, the full com- 
plement of IBM 5080 input devices is 
supported, including a graphics tablet, 
lighted function key pad, and valuator 
dials. 

Price for the driver will range from 
$2,000 to $4,000, depending on main- 
frame size. 
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Sorcim Introduces SuperCalc? 
With Integrated Graphics 
SuperCalc®, an electronic spreadsheet 
featuring presentation quality graph- 
ics and data management, has been 
introduced by Sorcim Corp., of San Jose, 
CA. All the graphics capabilities in 
SuperCalc*® are contained within the 
system, and can be accessed with a 
single keystroke to either view or plot, 
eliminating the need to change disks 
or to create an output file for printing 

or plotting. 

SuperCalc® is currently available for 
the IBM PC and XT, and for Compaq 
and Eagle computers. For these ma- 
chines, it requires a minimum 96K of 
user memory under MS-DOS 1.0, 1.1 
or 2.0. The software can produce graphs 
on the console monitor without a color 
graphics adaptor. If a user has both a 
color and a monochrome board and 
monitor, the graph and spreadsheet 
update can be seen simultaneously. For 
supported graphics machines, 
SuperCalc? will display graphics on the 
screen. For non-graphics machines, the 
user will be able to preview graphics 
on the screen and produce presenta- 
tion-quality output on a plotter or 
printer. SuperCalc* produces pie, line, 
area, bar, stack bar, hi-lo, and X-Y 
graphs. 

Upgrades from SuperCalc to 
SuperCalc® cost $225; from Super- 
Calc”, $125. 
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Business Graphics for the TI 
Professional Computer 
Business & Professional Software Inc., 
of Cambridge, MA, has introduced a 
presentation graphics version of BPS 
Business Graphics for the Texas In- 


struments Professional Computer. 

The software supports the TI 850 and 
855 printers and the Hewlett-Packard 
and Houston Instrument families of 
plotters. Additional output device sup- 
port is planned. BPS Business Graph- 
ics can extract data directly from Lotus 
1-2-3, dBASE II, Multiplan, and other 
software programs, including account- 
ing and word processing applications, 
allowing color-graphic presentations to 
be built from data contained in cur- 
rently used software programs with- 
out rekeying. 

The software offers seven fill pat- 
terns, including outline and fully 
shaded area fills, to enhance contrast 
in B&W applications. Graphics capa- 
bilities include line and area charts, 
vertical and horizontal bar charts, pie 
charts and scattergrams. Multiple data 
sets can be displayed on the same 
graph. Commands can be abbreviated 
for rapid entry or grouped into proce- 
dures for automatic retrieval. On- 
screen help is available on 23 topics. 
Curve-fitting, trend-line analysis, and 
grid line, title and legend functions are 
included. Required hardware includes 
128K bytes of main memory and at 
least two double-sided disk drives. 

Price for the BPS Professional 
Graphics package is $350. 
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Logic Design System from 
Lucasfilm 

The Computer Division of Lucasfilm 
Ltd., of San Rafael, CA, is releasing 
CADroid™, a complete logic design 
system with interactive graphics. 
Written in C, CADroid runs under 
UNIX on most 68000-based micro- 
computers with bit-mapped displays 
and under VAX. 

Function selection is made from pop- 
up menus. Drawing entry, image po- 
sitioning and text editing are made 
with a mouse and keyboard. The soft- 
ware also features pan, zoom, and 
rubberbanding. 

CADroid provides a library of most 
standard IC’s, including the 74 and 
74LS series and 10K and 100K ECL. 
Additional parts can be drawn, de- 
fined, and incorporated into the li- 
brary. Individual libraries can also be 
created. 

CADroid performs autorouting and 
automatic component placement, gen- 
erates point-to-point routed wirelists, 
and produces net-lists formatted for 
input to the Scientific Calculations’ 
SCICARDS system. 

Binary license fees start at $8,000 
with quantity discounts available. Li- 
censing will be handled primarily 
through distributors and OEM’s. 
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Software for Versatec Expert 
Workstation 

Software enhancements to create three 
application configurations for the Ver- 
satec Expert engineering workstation 
have been announced by Versatec, of 
Santa Clara, CA. Using an assort- 
ment of software modules, the work- 
station can be configured for electronic 
and electromechanical engineering, 
PCB design, or mechanical drafting. 
Any combination of these worksta- 
tions can be networked via Ethernet. 
Based on the Xerox 8012 professional 
workstation, the Expert is now avail- 
able with the following application 
modules: schematic design, logic sim- 
ulation, timing analysis, PCB design, 
and mechanical drafting. This same 
workstation can also use Xerox office 
automation packages, such as stan- 
dard office, equations, record process- 
ing, and advanced graphics. 

The simulation mode is an interac- 
tive logic simulator that enables veri- 
fication of designs. The event-driven 
simulator supports a wide range of 
primitives—transistors and gates to 
RAMs, ROMs, and programmed logic 
arrays. It fully supports MOS, TTL, 
and ECL technology, and provides a 
full complement of control and debug- 
ging features. With schematic design 
and logic simulation on the same 
workstation, the engineer can easily 


SOFTWARE 


move between design simulation and 
editing. 

Simulation requires the schematic 
design module; PCB design requires 
the mechanical drafting module; and 
standard workstation office software is 
necessary to implement equations, 
records processing, and advanced 
graphics. 

Prices for the modules are: sche- 
matic design, $5,000; simulator, $9,500; 
timing analysis, $3,900; PCB design, 
$10,000; and mechanical drafting, 
$8,000. 
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Hypergraphics Introduces 
Color Graphics Software 
Hypergrpahics Corp., of Denton, TX, 
has developed a color graphics soft- 
ware package for the IBM-PC, PC- 
compatible and Apple Ile markets. This 
package allows the user to produce 
graphics and animation in 26 colors. 
it can store up to 1,000 screens on a 
320K floppy disk. It works with most 
color graphics boards and will inter- 
face with color printers. It requires 

128K of RAM. 

The product can be used as an au- 
thoring language for CAI tutorials, to 
create stand-up presentations and 
marketing diskettes, or as an imbed- 
ded part of other software programs. 
It can also pick up a screen from a 
buffer-stored software package and 
convert it to color graphics. 

The product—with user documen- 
tation, a tutorial disk, and two system 
disks—is priced at $395. 
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Software Packages From 
Graphic Software Systems 
Graphic Software Systems Inc., of Wil- 
sonville, OR, has introduced two soft- 
ware families for OEMs and 
independent software vendors. The 
software ranges from programming 

utilities to applications packages. 

GSS-Toolkit is a collection of pro- 
gramming sub-routines and utilities 
to aid software writers and system 
builders in developing microcomputer 
graphics applications. 

GSS-Solutions is a family of stan- 
dalone graphics applications for end- 
users. The GSS-Solutions family cur- 
rently includes two packages: an ap- 
plication that allows users to design a 
large assortment of diagrams, charts, 
and graphs; and a terminal emulator 
that enables microcomputers to emu- 
late a number of graphics and alpha- 
numeric terminals. 

Each software family is based on ISO 
graphics standards. All the software 
in both families can be run with MS- 
DOS operating systems— including the 
IBM PC’s PC-DOS. The products are 
compatible with each other and with 
GSS-Drivers—a library of device driv- 
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ers that provides a standard interface 
to graphics peripheral hardware. 

GSS-Toolkit contains utilities and 
subroutines for programming in FOR- 
TRAN, Pascal, Compiler BASIC and 
C. It consists of three products: the 
GSS-Toolkit Plotting System, the GSS- 
Toolkit Kernel System and the GSS- 
Toolkit Window Manager. 

The Plotting System is a subroutine 
library for creating charts by manip- 
ulating such high-level graphics ele- 
ments as titles, axes and legends as 
well as attributes such as position, 
color, shading, scale and line style. 

The Kernel System is a program- 
ming library that addresses lower-level 
graphics primitives, and is intended 
for use by experienced programmers. 
In addition to providing full manipu- 
lation of primitives, the system lets 
programmers define their own coordi- 
nate systems and retain graphics seg- 
ments for future use. It achieves device- 
independence by incorporating the GKS 
standard. 

The Window Manager is a set of 
utilities and routines for developing 
applications that allow a user to cre- 
ate screen windows. 

GSS-Solution consists of two prod- 
ucts: GSS-Chart is an application 
package that lets users design busi- 
ness and scientific graphics. Non-nu- 
meric graphics (such as flow charts, 
area layouts and logos) can be created 
by controlling such picture elements 
as lines, circles, arcs, arrows and boxes. 
In addition, GSS-Chart permits full 
chart manipulation through text an- 
notation, shading, arrows and other 
forms of highlighting. GSS-Terminal 
enables a microcomputer to emulate 
the Tektronix 4010 family of B&W 
graphics terminals as well as the Lear- 
Siegler ADM-3A and similar alphan- 
umeric terminals. Some capabilities of 
the Tektronix 4105 color terminal are 
also emulated. 
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Tektronix-Based PC Design 
Package 

TransEra Corp., of Provo, UT, has in- 
troduced the PC-100 printed circuit 
layout package designed for use on 
Tektronix 4050 desktop systems. The 
package is ROM driven for generating 
photo-quality PCB artwork. It uses the 
4054 keyboard or digitizing tablet for 
input. For output, it uses a variety of 
plotters including Tektronix, Hewlett- 
Packard, CalComp, and Houston 
Instrument. 

The firmware contains several rou- 
tines for managing the database and 
for generating symbols and stroked 
characters with variable size and ori- 
entation, as well as a number of utili- 
ties to improve the user interface and 
the execution speed. 


RESOURCES 


Some of the key features of the pack- 
age are: component libraries with both 
standard and user-defined shapes; up 
to 10 trace layers for complex boards; 
a menu-driven interface; variable scale 
artwork ready for photoreduction; and 
diagram and list utilities to assist in 
PC documentation. 

A full design system—consisting of 
TRANSERA software and a 10M-byte 
disk, Tektronix 4054 computer, 12"x12" 
digitizing tablet and Hewlett-Packard 
plotter—is available for under $25,000. 
For those who already have a Tektro- 
nix 4054, the package will cost $4,500 
(including software and 128K bytes of 
additional memory). 
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International Apple Core 
Membership Change 

The International Apple Core", of 
Santa Clara, CA, the world-wide as- 
sociation of Apple computer users, has 
opened membership to individuals and 
corporations. Until now, the five-year- 
old organization has been a federation 
of more than 400 user groups in 34 
countries. The association supplies ed- 
ucation, information, and support ma- 
terials directly to its members. 

Membership dues are $30 per year; 
a group package is available. 
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Graphics Market Advances 
37 Percent 

Data Sources, of Cherry Hill, NJ, has 
indicated a 37% growth rate in the 
graphics market in its “Graphics Mar- 
ket Report,” featured in its Winter edi- 
tion. The analysis, based on data from 
the first nine months of 1983, points 
to graphics systems as being one of the 
future areas of high growth in the data 
processing market. 

Graphics systems and displays led 
with a 47.1% jump to 453 products 
available as of October 1, says the study. 
This increase was found to be comple- 
mented by a 60% gain in new compa- 
nies, so further growth in this area 
can be expected. 

In contrast, the more mature plotter 
segment of this market only advanced 
by 17.3% to a total of 217 products, 
but 33.3% more companies entered this 
area during the analysis period. 

The final two market segments, dig- 
itizers and image processors, report- 
edly increased by 45.8% and 41.4%, 
respectively. Fifty percent more com- 
panies offered digitizers, and compa- 
nies offering image processors 
expanded by 58.3 percent, according 
to the study. 

The Winter edition of DATA 
SOURCES lists 781 graphics products 
from 228 companies. 

Price for the quarterly directory is 
$60/year subscription. 
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FOR SALE 
COLOR GRAPHICS 
TERMINAL AND 
PLOTTER 


Ramtek 6211-01 16 Color Termi- 
nal, 640 x 480 resolution 13” CRT, 
30 Hz, 32K bytes ROM, 16K bytes 
RAM. $5000 new, sell for $4200. 
Nicolet Zeta “‘Zeta 8" eight pen 
plotter, RS-232 interface, including 
supplies. $GO00 new, sell for $4800. 
ISSCO, Precision Visuals, Tektro- 
nix Plot 10 compatible. Both are in 
new condition with 20 hours use. 


Prices negotiable. 
Call (716) 225-9259. 
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CANDIDATE 
SEEKS 
MARKETING 
POSITION 


Background includes: 

@ marketing director for a soft- 
ware company 

Wi opinion survey design and ad- 
ministration 

MM expertise in government pro- 
curement 

i teaching and training 

Wi telephone and direct sales 


Contact: 
Thomas L. Anderson 
150 Carl Street, No. 10 
San Francisco, CA 94117 
(415) 664-7380 
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GRAPHICS 
DIRECTORY 


The most complete and compre- 
hensive guide to suppliers of hard- 
ware, software, systems, consulting, 
learning resources and more. A de- 
finitive and invaluable resource for 
anyone involved in computer 
graphics. $80. Order from: 


CGW/PennWell 


Directories 
PO Box 21278 
Tulsa, OK 74121 
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STRAYFRAMES 


Digital and Optical Effects Labora- 
tory offers the real edge in 3D IM- 
AGING, stills and animation, in 
Video and Film. True 3D solids 
modeling, antialiasing of line and 
surface edges, 16mm color, film 
grade resolution. We take your idea 
to storyboard to digital and/or op- 
tical effects to final output ... your 
tangible idea. 

Call or write for further infor- 
mation and brochure. 


John D. Pirtle, Director of Productions 
6747 26 N.W. 
Seattle, WA 98117 
(206) 782-3206 
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COMPUTER 
GRAPHICS 


CONSULTANTS, INC. 


Eight professionals to assist you 
with user-computer interfaces, in- 
house education, and interactive 
computer graphics. Staff back- 
grounds include computer science, 
Cartography, human fac- 
tors/ergonomics, graphics, interac- 
tive graphics editing, page iayout, 
graphics teleconferencing, short 
courses, and integrated user 


interfaces. 
(Gs 


James Foley, President 
510 H Street, S.W. 
Washington, D.C. 20024 
202-554-8021 


IBM EQUIPMENT 


AT DISCOUNTS 
OF UP TO 60% 


Mi 4331 to 4381 CPU's 

Wi 3310 to 3375 Disks 

i 8809 to 3240 Tapes 
M3258, 3255, 3251 Graphics 
Wi Full Systems or Upgrades 
All Equipment Warranted 
Wi Delivery Within 30 Days 

Wi Short and Long Term Leases 
Wi Top Dollar for Trades 


‘TriCom, Inc, 


Contact Don Bush at 
313-689-9600 or Write: 
TriCom, INC. 
5058 John R, 

Troy, MI 48098 
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CALENDAR 


February 


ae ad 
27-Mar. 2 

MICAD ’84 sponsored by the 
WCGA and MICADO, the French 
computer graphics association. To 
be held in Paris. Contact: Caby 
Smith, WCGA, 2033 M St., N.W., 
Ste. 399, Washington, DC 20036, 
(202) 775-9556. 

March 
ee ee 
1 
OEM Only Invitational Com- 
puter Conference sponsored by B. 
J. Johnson & Associates. To be held 
in Frankfurt, West Germany. Con- 
tact: B. J. Johnson & Associates, 
3151 Airway Ave., #C-2, Costa 
Mesa, CA 92626, (714) 957-0171. 
7 
OEM Only Invitational Com- 
puter Conference to be held in 
London. Contact: same as above. 
11-16 
SPIE Conference on Microlith- 
ography sponsored by the Inter- 
national Society for Optical 
Engineering. To be held in Santa 
Clara, CA. Contact: International 
Society for Optical Engineering, 
P.O. Box 10, Bellingham, WA 
98227 (206) 676-3290. 

13-15 

Telecoms Today sponsored by 
Online Conferences, Ltd. To be held 
at the Barbican Centre, London. 
Contact: Online Conferences, Ltd., 
Pinner Green House, Ash Hill Dr., 
Pinner HA5 2AE, U.K. 011-44-1- 
868-4466. 

19-22 

Automated Manufacturing ’84 
sponsored by the State Board for 
Technical and Comprehensive Ed- 
ucation. To be held at the South 
Carolina Technical Education 
System and Textile Hall in Green- 
ville. Contact: Mary Eaddy, 111 
Executive Center Dr., Columbia, 
SC 29210, (803) 758-6916. 

26-29 

National Design Engineering 
Show & ASME Conference 
sponsored by Clapp & Poliak. To 
be held in Chicago. Contact: Wil- 
liam Little, Director of Marketing, 
National Design & Engineering 
Show, Clapp & Poliak, 708 Third 
Ave., New York, NY 10017, (212) 
661-8010. 


26-30 
Industrial Automation and Ro- 
bot Show sponsored by SME and 
the Italian Machine Tool Manu- 
facturers Assn. To be held in Milan. 
Contact: Leslie J. Hossack, Ex- 
hibits Development Manager, So- 
ciety of Manufacturing Engineers, 
One SME Dr., P.O. Box 930, Dear- 
born, MI 48121, (313) 271-1500. 
28-30 
Computer Graphics Confer- 
ence: Forecast and Assess- 
ments sponsored by Frost & 
Sullivan. To be held in Miami 
Beach. Contact: Carol Sapchin, 
Frost & Sullivan, Inc., 106 Fulton 
St., New York, NY 10038, (212) 
233-1080. 

April 


a oe BES 
3-5 

CAD84 sponsored by the Com- 
puter-Aided Design Journal. To be 
held in Sussex, U.K. Contact: 
Joanna Wexler, Butterworth Sci- 
entific Ltd., P.O. Box 63, Westbury 
House, Bury St., Guildford, Surrey 
GU2 5BH, U.K., 0483 31261. 
9-12 

Intergraphics ’84 sponsored by 
the Society of Manufacturing En- 
gineers and WCGA. To be held in 
Tokyo. Contact: James Mc- 
Laughlin, SME Manager of Spe- 
cial Interest Events, Society of 
Manufacturing Engineers, One 
SME Dr., P.O. Box 930, Dearborn, 
MI 48121, (313) 271-0023. 

10-12 

AIDD Technology Exposition 
sponsored by the American. Insti- 
tute for Design and Drafting. To 
be held in Anaheim, CA. Contact: 
John Bidwell, C.E.M. Exposition 
Director, American Institute for 
Design and Drafting, Convention 
Headquarters, 901 N. Washington 
St., Ste. 509, Alexandria, VA 
22314, (703) 548- 1263. 

11-13 

International Conference on 
Management and Ergonomics: 
Human Factors Engineering 
sponsored by the European Uni- 
versity of America. To be held in 
Geneva. Contact: ERGOMA, c/o the 
European University of America, 
600 Stockton St., San Francisco, 
CA 94108, (415) 982-6234. 
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FAST RECORDING SPEED 
At 400 ns/pixel recording 
speed, the CELCO Machine is the 
only high goal CRT color film 
recorder FAST ENOUGH for state- 


in high 
volume service bureaus and com- 


of-the-art applications 


puter generated animation 
systems. 

The CELCO Machine _ pro- 
duces the film at the fastest- 
speed and highest-resolution for 
business graphics. For computer 
generated modeling of extrater- 
restrial terrain and local earthly 
weather stations, or any other 
complex model creation. 
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Resolution is crisp and noise- 
free with 4000 lines and 7500 
resolvable pixels over the useful 
diameter. The final images are 
precise communications of state- 
of-the-art technology. Built-in ex- 
posure calibration and flexible 
control of contrast and bright- 


CELCO * 70 Constantine Drive [7 
Mahwah, N.J. 07430 © 201-327-1123 “Ge 


Video Game Tank produced on CELCO C 


ness ensure consistent results 
Bests alter Bach 


The “CELCO. WechinE? pro- 
vides the highest speed and 
resolution, as well as the versatility 
of 16mm to 8” x 10” film formats. 


The inherent quality of the 
CELCO CFR4000 Color Film 
Recorder is the result of develop- 
ment of CELCO precision engi- 
neered components for two gene- 
rations. 

The CELCO Machine includes 
CELCO electron beam _ lenses, 
astigmatism correctors, high 
resolution deflection yokes, high- 
ly stable deflection amplifiers 
and high voltage power supplies, 
analogue and digital circuits, and 
precision electro-mechanical 
assemblies. All CELCO com- 
ponents are designed and 
manufactured at CELCO factories. 


State-Of-The-Art 
Computer Generated 
Animation Film 
Produced on/[, 
High-Speed 
High-Resolution CRT 
Color Film Recorder 


State-of-the-art performance 
with exceptional reliability in the 
field is achieved by in-house in- 
spection and long-term burn-in 
times prior to shipping. Built-in 
Self Test and Go/No Go features 
provide high degree of user con- 
fidence by eliminating false runs. 


Write or call Dr. Sam Christaldi 
at 201-327-1123 in Mahwah, New 
Jersey, or Michael Constantine at 
714-985-9868 in Upland, California. 
Your plant is only hours away by 
CELCO Air Fleet. 


* 

M80-3241C A computer-generated video game tank 
prowls the simulated game eric in the electronic fantasy 
world of ‘‘TRON” from Walt Disney Productions. Starring 
in the film are Jeff Bridges, David Warner, Bruce 
Boxleitner, Cindy Morgan and Barnard Hughes. In color 
by Technicolor, the film was written and directed by 
Steven Lisberger for producer Donald Kushner and 
executive producer Ron Miller. Filmed in Super Panavi- 
sion” 70. Buena Vista releases. © MCMLXXXII Walt 
Disney Productions. 


M 80-3112c: Three video game motorcycles — computer- 
genervated by MAGI of Elmsford, N.Y. — prepare to race 
across the game grid in “TRON.” Computer imaging and 
sophisticated optical techniques create a fantasy world 
where video games are real in the live-action adventure 
from Walt Disney Productions. 


CELCO, Pacific « 1150 E. Eighth Street 
y Upland, California 91786 ¢ 714-985-9868 
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ADVANCED COLORING PARTS L&I 


NOT MUCH IN 
LIFE IS BLACK 
AND WHITE 


Newspapers, 
penguins, old TVs. 
But if what 

you do involves 
designing cir- 
cults and circuit 
boards, facilities  { 
planning for i 
a new plant, 
depicting seismic 
data or engineering cars for 
1990, you need more than 
black and white. 

You need a 2Ist century 
graphics workstation. You need 
spectragraphics. 

PART | EMULATING THE 
$290. IN COLOR. 

Our 1250, as an example, 
gives you IBM-compatible 
color. 

At a very attractive price. 

The secret is an advanced- 
design master graphics control- 
ler complete with an expanded 
3250 order set that provides a 
number of new features. 


Slvr 
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Including 16 bright 
colors, an area-fill 
capability, both fat 


generation, Over- 

laying and more. 
All with quick, 

clean raster dis- 


ANP second to none. 
PART IL 2D AND 
™ 30 COLOR. INA 


Our System 1500 colorfully 
combines high-resolution dis- 
plays, fast screen updates and 
a distributed workstation net- 
working concept. 

Thanks to advanced archi- 
tecture, workstations can be 
grouped in the next room, the 
next building or miles away. 

All generating superb 
graphics. And flicker-free. 
Objects can be rotated, scaled 
and translated—and multiple 
viewporis can be defined with 
transformed images cleanly 
clipped to their boundaries— 
all at real-time rates. 


line and large point 


play performance 


' DISTRIBUTED SYSTEM. 


PART II 2D AND 3D DISTRIBUTED 
COLOR. PLUS 3250-COMPATIBILIT Y. 

The best of both worlds. 

Combine the 1500's capa- 
bilities with 3250 emulation 
and you've got an extremely 
potent new weapon in your 
problem-solving arsenal. 

A simple floppy disk addi- 
tion converts the 1500's standard 
order set to an expanded 3250 
color order set. Where you take 
it from there is your own busi- 
ness. Structural drawings, stress 
tests, mapping. The list goes on. 


A POP QUIZ. 

Now, what's the company 
that offers IBM-compatible 
color at a very attractive 
price? 

2D and 3D color graphics 
in a distributed workstation 
configuration? 

2D and 3D distributed 
color combined with 3250 
capability? 

spectragraphics? 

Right. Go to the head of the 
class. And then call or write for 
more information. 


| | | TL Ltiiiilli SPECTRAGRAPHICS 


Spectragraphics Corporation/10260 Sorrento Valley Road/San Diego, Ca. 92121/(619) 450-0611 
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